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ABSTRACT

The Friant Water Users Authority initiated field research in 1994 to evaluate revegetating to
minimize chemical weed and pest control, reduce erosion, and concomitantly their canal
maintenance cost on the Friant-Kern Canal. In conjunction with grants from the California
Department of Pesticide Regulation, partnerships were established among several regional
government agencies, local farm bureaus, the UC Davis Cooperative Extension Service, water
districts and growers to initiate a series of Revegetation trials. Numerous native perennial and
two naturalized annual species of grasses, forbs and shrubs were tested. Qualitative germination
and establishment of individual species and quantitative evaluations were made of planted seed
mixes for cover, shrub densities, and ground squirrel burrows.

Needle-and-thread grass was the most successful individual species evaluated, while creeping
wild rye, Indian ricegrass, Arizona brome and meadow barley also indicated strong results. Of
the shrubs tested, California buckwheat, bladderpod and desert saltbush were all successful.
Goldenbush and winterfat failed to produce viable stands.

Trends of plant cover and density of species increased on most plots, while invasive weeds
decreased. These trends were the most obvious in the fourth growing season. Squirrel burrows
all but disappeared from most planted sites or burrow densities remained low on all except one
site.
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EXECUTIVE SUMMARY

The Friant Water Users Authority (FWUA), representing 25 water and irrigation districts
comprised of over 12,000 growers, formed an alliance with the California Department of Fish
and Game, Tulare County Farm Bureau, the University of California Cooperative Extension
Service, and the U.S. Bureau of Reclamation. The purpose of the partnership was to evaluate
and implement the use of revegetation to both help reduce chemical herbicide and pesticide use,
and stabilize canal banks, levees, and other typically barren facility and adjacent areas. This
work was first initiated by FWUA in 1994, prior to the development of the partnership with the
Department of Pesticide Regulation’s (DPR) Grant Program. Establishment of the partnership
alliance helped garner broad-based support and interest in developing and expanding the process,
both from research and demonstration aspects. A series of test-plots were established on the
Friant-Kern Canal from Fresno to Bakersfield, California, spanning 150 miles of soil and
climatic variability.

The project developed from a single series of test-plots at the beginning, to a broad-based
partnership. The exciting findings led to the participation this year of several growers, a water
district and another water authority. This grant period was spent in additional field data
collection, design and the development of these demonstration test-plots and workshop planning.
Work continued on the field vegetation sampling and data analyses.

The goals of this Phase (111) of the program were to:

1) Draft and distribute an analysis of long-term results which can practically be applied by
anyone;

2) Complete a quantitative analysis of the plots to incorporate that data into the existing
analyses;

3) Establish five outreach partner demonstration projects as agreed upon with Bidart
Brothers, Harlan Ranch, Sharp Farms and Ranches, Deer Creek Tule River Authority
and Arvin-Edison Water Storage District;

4) Conduct public workshop discussions of results, applications and benefits;

5) Conduct preliminary qualitative vegetation and insect monitoring and evaluation of the
five new demonstration projects; and

6) Develop recommended planting guidelines for public distribution.

March 26, 1999 . M.H. WOLFE and Associates
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EXECUTIVE SUMMARY (continued)

The demonstration sites were planted with seed mixes selected in accordance with previously
successful planting techniques. Large flat areas were drill-seeded, and slopes and difficult-to-
access sites were hydroseeded. Two tons per acre of rice straw mulch were either crimped or
tacked on each site, with the exception of the orchard planting, where mulching equipment could
not fit.

The sites were sampled in the spring of 1998 and a qualitative evaluation was completed for the
newly planted sites. Random transects sampled herbaceous vegetative cover and shrub cover
was sampled by line intercept. Complete shrub density counts were done for each plot with
shrubs. Because the season was so cold and late in 1999, insect evaluations could not be done
prior to this report for the newly planted sites.

On all the sites, needle-and-thread grass was the most successful individual species evaluated,
while creeping wild rye, Indian ricegrass, Arizona brome, and meadow barley also indicated
strong results. Of the shrubs tested, California buckwheat, bladderpod and desert saltbush were
all successful. Goldenbush and winterfat failed to produce viable stands. All the lupines were
highly successful. Yarrow appeared to be establishing on the more mesic sites. Although it was
too soon to determine, it appeared that planting native early successional species, such as lupines,
may help control exotic annual weed competition.

Trends of plant cover and density of species increased on most plots, while invasive weeds
decreased. These trends were the most obvious in the fourth growing season. Squirrel densities
were either gone or remained low on all except one site.

Practical problems of unauthorized trespass, herbicide spraying and driving on the plots, either
with vehicles or other farm equipment, were identified during the field evaluations. To minimize
economic losses, these types of issues need to be addressed during the planning and
implementation process for anyone attempting this type of work.

General site stabilization and planting guidelines were summarized for assistance to those
interested in pursuing revegetation for weed and pest control. These same principles would also
apply to roadside edges and other typically ruderale sites on farms and ranches and adjacent to
industrial developments.

March 26, 1999 M.H. WOLFE and Associates
Vil ENVIRONMENTAL CONSULTING INC.



1.0

INTRODUCTION

This project was conceptualized for a variety of reasons. Mechanical and chemical
disturbance over time along Valley waterways has created and maintained suitable habitat
for the invasion of both noxious weeds and wildlife pests. Some wildland pests included
raven, blackbird, starling, coyote, agronomically deleterious insects, and ground squirrels.
Noxious or pervasive weeds included yellow starthistle, milk thistle, puncturevine, Russian
thistle and other species. Waste materials dumped alongside canals, such as broken
concrete, contributed to the creation of a wildlife pest habitat. Bare ground associated with
prolonged use of soil sterilent herbicides along embankments created uncontrolled erosion
off canal banks and eliminated healthy insect diversity. From extensive field observations,
it appeared that absence of vegetation correlated with increased levels of wildlife pests,
injurious insects and many types of weeds, including noxious species. Over time, certain
weeds were found to have developed a resistance to herbicides, consequently dominating
vegetative cover in some areas. Solutions proposed to address these problems and
symptoms of land use were coupled with requirements of the Friant long-term and short-
term contract Biological Opinions. FWUA formulated management and maintenance goals
to reduce maintenance costs, reduce erosion and beneficially enhance diversity of insects
and wildlife along the canal and its related facilities. The decision was made to evaluate
the ability of native and naturalized plant species to help reduce or eliminate use of
chemical weed and pest control, ultimately reducing overall costs, while not having an
adverse impact on adjacent agricultural fields.

March 26, 1999 M.H. WOLFE and Associates
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2.0 MATERIALS AND METHODS

Analyses of plots were executed on both qualitative and quantitative levels. Qualitative
observations were done at individual species test plots to assess germination, population
establishment, vitality and vigor. Other considerations were assessed for percent cover
class, weed profusion and other notable sightings

Quantitative analyses were executed using two methods. Method I: Counts were done for
shrubs and ground squirrel burrows. Method II: Line transect-intercepts were randomly
laid at seven areas on each site. The line intercept was 100" in length and all vegetation
touching the line was identified and calculated including bare ground, litter, moss, and rock
in order to include 100% of the transect area. Data was statistically analyzed and are
presented in Appendices 1 and 4.

Insect evaluations were not executed in 1999 prior to writing of this report. This was due
to the slow establishment of plants caused by long periods of low growing temperature
degree days caused by a very cold winter and late seasonal rainfall, resulting in poor
presence of insect populations.

2.1 1994-5 and 1996-7 Mixed Species Plots

Fourteen original sites for revegetation were chosen in 1994, stretching an expanse of
150 miles from Bakersfield to Fresno County along the Friant-Kern canal. These study
plots were established prior to the DPR grant. All plots were prepared by first grading
off the weeds and vegetation, followed by ripping and disking. Seed mixes were
developed based on suitability to the site, commercial availability and price constraints.
Mixes contained native perennial grasses, naturalized grasses, native forbs and native
shrubs. The sites were not irrigated hence, seeding was done prior to, or during the
rainy season. Use of perennial seeds was preferred because it has been proven these
long-lived plants contribute to more plant cover overall, provide more effective erosion
control, are less susceptible to wildfire and provide year-round wildlife habitat and
forage. Two naturalized annual grasses were also evaluated.

Seed was drilled at flat sites and hydroseeded on slopes. All sites initially utilized
wheat straw mulch which proved to be competitive because of high rainfalls which
enabled it to germinate. Rice straw was chosen thereafter, and this change eliminated
growth competitiveness from the mulch.

March 26, 1999 M.H. WOLFE and Associates
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3.0

Another fifteen species and three mixes were planted at five additional sites in the fall
of 1996. One site, Avenue 48/52, was selected specifically to address an existing large
ground squirrel population by establishment of permanent vegetation. They were
planted by the same methods described above, with the exception that 1994-5 and
1996-7 Mixed Species Plots rice straw was used instead of wheat straw.

2.2 1998-9 Five New Demonstration Cooperator Test Plots

Part of the project involved public outreach and education. As growers and water
districts took field tours to the sites and learned about the work, some expressed an
interest in implementing revegetation strategies on their own lands. In 1998/9, another
five sites in collaboration with grower/cooperators were established in the fall 1998
(Appendix 2). These plots also afforded an expanded variety of growing conditions
other than the 14 original canal sites (Appendix 3). Arvin-Edison was located at
FWUA recharge basin pond embankments on the Valley floor at the base of Tehachapi
Mountains. Bidart Farms hosted weed-infested fencelines on row crop land adjacent to
the canal. Deer Creek was FWUA flat land found in wet low lying areas. Harlan
Ranches had fenceline and flat land plots in the Sierra lowland area due east of Clovis.
Sharp Farms afforded the project opportunities for revegetation of both sump slopes
and an orchard floor.

2.3 Public Outreach

Use of the Friant Waterline (the monthly journal pertaining to FWUA news and
projects), press releases, public speaking and distribution of our DPR Revegetation for
Weed and Pest Control brochures were implemented to help ensure public outreach and
education. Some projects, such as Deer Creek, were noted in articles in the regional
press (see the Interim Report, September 1998).

RESULTS

Field sampling for both qualitative and quantitative data were initiated in the spring and
completed in the early summer of 1998. Numerous late spring and summer rainfall events
interfered with sampling field work. Again, historically unprecedented high precipitation
had an adverse effect on various plant and wildlife species, and appeared to generate
accelerated growth of introduced species. During the winter of 1998-9, historical record
setting periods of very low temperatures were experienced, including four to six inches of
snow which remained on the ground for one or two days, depending upon location.
Temperatures remained low through March, greatly slowing the germination and growth of

many species. Prior to the qualitative evaluation in March 1999, many plants, including the

warm season species on the cooperator plots had not germinated.

March 26, 1999
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3.1 Results of Vegetation Test Plot Sampling

3.11

1994-5 and 1996-7 Mixed Species Plots

A number of plots planted with seed mixes were not sampled for various
reasons. One plot, Orosi, was not quantitatively sampled after the first year
due to poor plant establishment, because of a profusion of six-foot tall
mustard, and a large snake population. However, the site was mowed for the
past two years and it is being qualitatively monitored to determine if that is an
effective technique for restoring sites damaged by weed competition. In the
Midwest, prairie meadow vegetation in old cemeteries has been found to be
released by burning, so this is a possibility as the seed is still present. Both
mix plots at Alta were given up after the second evaluation season due to a
combination of poor growth (except for a fair stand of needlegrass) caused by
extensive weed competition and an accidental burn. Four damaged plots were
not surveyed in 1998. American Avenue North was extensively damaged
during the wet winter of 1998 by deep rutting caused by tractor wheel
disturbance.

Growth of the mixes and individual species in the 1994-95 planted plots
continued to indicate best species for sandy loam soils. The mixes on sandy
loam soils did well. Although a number of introduced alien species persisted
in these plots, the sites appeared stable and continued to resist invasion by
noxious weeds. Species data are presented in Appendix 4 with photographs in
Appendix 5.

Recommendations for heavier soils were difficult to make. Based on
preliminary evidence, many of the perennial grasses were less successful on
these soils. However, the lupines in particular, did well, as did the yarrow.
This was demonstrated by the initial success on the mix plots near the St.
Johns River. Unfortunately, most of this plot was destroyed by third party
heavy equipment during pumping activities to control flood waters late spring
1998.

Insect monitoring results showed in 1998 plantings increased the diversity of
insects, favoring beneficial rather than pest insects. Beneficial insects were
also encountered well into adjacent vineyards where they are not normally
encountered (Jimenez, personal communication).

In the established plots where line transect analyses were conducted, overall
trend for success of revegetation revealed positive results. Most impressive
was a reduction of pervasive weeds at all plots with an average decrease
1994-5 and 1996-7 Mixed Species Plots these species by 82%.

March 26, 1999
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3.12

Native species increased by an average of 173% at all plots except Coffee
West. Native grass populations were again not found at Coffee East or Rocky
Hill, as anticipated because these are unseeded sites. They declined at
American Avenue South, Deer Creek 1, Lerdo Non-op and Shafter E/W but
increased at the remaining seven plots for an average of 206%. The ratio of
native plants to: annual weed cover increased by 11% exhibiting an overall
trend of out-competition by the natives to the annual exotic species.

Shrub growth averaged a 188% increase at nine plots. Consistent with past
surveys no shrubs were noted at Lerdo Wet or Rocky Hill. No shrubs were
planted at either of these sites. A mix of grasses adapted to wet areas was
planted at the low Lerdo site. Rocky Hill is the second of two unplanted
natural succession sites. The most consistent increase by species was with
California buckwheat which was established at 80% of all sites. Saltbush
increased at all but two sites and remained in viable numbers. Bladderpod
was successfully established at both Lerdo sites. A volunteer nicotine tree was
noted at Deer Creek 2. Two individual black cottonwoods were established as
volunteers at Lerdo Wet. Five sites showed a decrease in forbs but 8 sites
increased with an average of 43%. Grass population trends were similar with
4 sites showing a decrease, and 9 sites increasing, with an overall average of
52%.

Total plant cover increased at 85% of sites with only a slight decrease at
Coffee West, a natural succession site, and Deer Creek 2. Many plots showed
plant cover percentage above 100% due to increased canopy cover from
shrubs shrouding the herbaceous species underneath. The data reflect both an
increase in species diversity and complexity of vegetation.

Individual Species Test Plots

All individual species plots were sampled annually for four years, regardless
of site condition (Appendix 6). Qualitative analysis of individual species test-
plots showed a variation of success rates for plants. Native perennial grass
establishment varied by test plot. The least success was found at Alta North
with only needle-and-thread grass growing out of the ten species planted. Alta
South also exhibited weak stands although 50% of species planted grew.
Eighty percent of species germinated at Orosi with no saltgrass or Indian
ricegrass found, but stands were weak. Individual Species Test Plots
American Avenue had slightly stronger populations still lacking saltgrass,
Indian ricegrass, and Mediterranean grass. Deer Creek and Shafter Check
showed fair to strong populations but no saltgrass or squirreltail. The most
successful plots were at Shafter Check West where all ten species germinated
and appeared established but did not persist.

March 26, 1999
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The most strongly established grasses were Indian ricegrass, needle-and-thread
grass, foxtail fescue and creeping wild rye. Other plant populations that were
successfully established in the 1996-7 plots were; Arizona brome, meadow
barley, and prairie junegrass.

Shrubs established best on the Lerdo, Shafter Check and Deer Creek plot sites
(Appendix 7). There was a poor stand at Orosi and fair stands at both
American Avenue plots. Establishment of shrubs at Deer Creek was greatest
overall with a high count of 849 plants/plot versus an overall average in all
Deer Creek plots of 330/plot. California buckwheat established with an
average of 13 plants/plot. Shrubs appear to be type of plant most responsible
for attracting the largest number of beneficial insects to the sites, as reflected
in previous reports. They also create a positive plant life form diversity,
important for many wildlife species, including birds that are also beneficial for
insect control.

3.1.3  Ground Squirrel Monitoring

No ground squirrels were found at the Lerdo wet site or slopes. After three
years, only a single squirrel burrow was counted at the four Shafter Check test
plots (Appendix 8).

Ground squirrels were found at the three Deer Creek plots in addition to the
Avenue 48/52 sites. An average of 12 burrows/site were counted. Ground
squirrel activity was predominant at Avenue 48/52 with an average of 52
burrows/plot. This site historically had severe problems with rodent
populations especially on the east side of the canal from adjacent orchards.

An aggressive bait station program was implemented to control this dilemma
in conjunction with revegetation efforts. The lack of plant cover at these plots
was consistent with management theory that ground squirrels inhabit disturbed
open spaces that lack significant plant cover.

March 26, 1999 M.H. WOLFE and Associates
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3.2 Five New Cooperator Demonstration Plots

Because the five new demonstration-plots were planted in the unusually cold fall of 1998,
germination on all sites was delayed. The Southern San Joaquin Valley had average
precipitation but the northern end of the Valley received only a little more than 50% of
normal. For these reasons the qualitative evaluation was done in late March to allow for as
much growth as possible. The sites will continue to be monitored throughout the growing
season (Appendix 9).

3.2.1  Arvin Edison Water Storage District

Arvin Edison was seeded with wetland species for inside pond bank erosion
control. Established ponds still experienced significant wave wash bank
degradation because vegetation did not seem to establish itself naturally in
these areas. This created constant erosion and an ongoing maintenance
problem. Soon after planting the water level was elevated and wave action
washed away 3 of 4 slopes. A single lupine was identified to have germinated.
Weed competition was not an issue. Although Arvin experienced its coldest
winter in 100 years, germination could have been delayed although the
temperature should not have affected the perennial species. Documentation at
Arvin showed dry land species successfully grew there.

3.2.2 Bidart Farms Fenceline Plots

Bidart Farms (adjacent to Shafter Check and Lerdo) was planted in 1998 only
with grasses along the fenceline in order to establish a population which
would out-compete noxious weeds. Unfortunately a 10-foot space had been
left between the fence and plots for maintenance vehicle access. By
evaluations in March 1999, numerous weeds were emerging with a
germination rate of the seeded grass species being nominal. Due to pre-
dominance of an established noxious population, this was anticipated.
However, based on previous work, most of the weeds will be out-competed
within 3 years. At the Lerdo site, creeping wild rye was the first sown grass to
germinate. Unfortunately, fenceline plants at this location showed damage
from inadvertent spraying and will likely die-back from apparent herbicide
application visible in the photograph as the pink tint on the soil surface.

March 26, 1999 M.H. WOLFE and Associates
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3.2.3

3.24

3.25

Deer Creek and Tule River Authority at Deer Creek.

A mix of mesic grasses and shrubs were planted between pond and canal Deer
Creek and Tule River Authority at Deer Creek levees at Deer Creek for both
reduction of pest insects, ground squirrels and habitat enhancement. The area
was flooded in February when a small levee broke along Deer Creek.
However, field evaluation indicated that germination was initiated. Again, the
lupines were the first species to be observed germinating. Two acaera moths,
typical of marshes, were noted on the site. Although some Johnsongrass was
germinating on the site, it was not a competitive problem. Because of the cold
nights and late winter, establishment this year was also noted to be very slow
on this site.

Harlan Ranches

Harlan Ranches showed excellent germination of lupine and fair of purple
owls clover. Other species, especially grasses, either had not germinated or
were too immature to identify during the evaluation. Evidence suggests this
planting will develop at the site. Germination of foxtail barley, mustard, and
yellow starthistle was evident. Vetch, not included in the seed mix, was well
established with 100% cover in two small areas. Albeit soil preparation at the
second site near a pond was poor, lupines and purple owls clover germinated
successfully despite extensive grazing by waterfowl. Residual herbicide run-
off was noted from the orange grove onto one of the plots which probably
affected the native grasses in the seed mix. However, the live plant material
left in the furrows will likely create a competitive disadvantage for the slowly
germinating native species that were seeded.

Sharp Farms and Ranches

At Sharp Farms and Ranches only lupine and purple owls clover had
germinated on the sumps by the time the evaluation was conducted in March
1999. Cheeseweed, lambs quarters, and ripgut brome were strongly evident
on slopes and seeded grasses had yet to germinate. Slope preparation by the
cooperator proved to be the malefactor in that other slope areas with good
mulching and removal of residual weedy material hosted fewer weedy species.
In the orchard, competitive amounts of ripgut brome had germinated.

March 26, 1999
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3.3 Public Outreach

Various presentations, such at the Natural Communities Conference in Bakersfield in
1998, were volunteered and provided upon request. Talks were given at Monache High
School, and work from this project was integrated into a habitat enhancement
partnership at Deer Creek by the Deer Creek and Tule River Authority (Appendix 10).

3.3.1

3.3.2

3.3.2

Farms and Ranches Workshop Participation

Project results from data collection of previous years, coupled with
experiences from this DPR project, were given at the Wildlife Society's broad
spectrum public workshop in December 1998, entitled "Practical Applications
of Habitat and Wildlife Management on Farms and Ranches". FWUA helped
sponsor this project as it appeared that this workshop would help generate
additional opportunities to reach a wider audience with the findings and
experiences garnered through the implementation of these studies.
Presentations given by project participants with respect to the DPR
revegetation for weed and pest control study were:

1. "Practical political and policy parameters for habitat management
partnerships in the Central Valley." (Richard M. Moss - Manager, Friant
Water Users Authority, presenter)

2. "Native species trials for revegetation on canal levees." (Marcia Wolfe,
presenter)

3. "Revegetation for weed and pest control.” (Julie Clark, presenter)

A poster exhibit was displayed illustrating the seeding methods this project
has used for successful revegetation. Deborah Jackson staffed the exhibits
during the conference. In addition, a poster exhibit on owl and raptor box
construction was delivered regarding their use and effectiveness with
establishment of stable vegetation communities around farms and ranches in
areas that are typically clean-farmed. A live barn owl demonstration was also
conducted, explaining their usefulness with rodent control and the importance
of tree maintenance or revegetation for their natural habitat.

Planting Guidelines

A draft of general planting guidelines is included in Appendix 10.
Methodologies of seeding native species successfully have been established at
this point. Appropriate interpretation and application of techniques is
essential for seeding large areas. Use of mulch is critical during dry and
Planting Guidelines (continued)
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average years for moisture control, and perhaps is equally important in wet
years, to help minimize exotic weed establishment. Proper selection of
species is important. Growers need to be encouraged to collect and increase
seed for those species which are valuable, but not yet economically available.
Genetic work, especially for species with wide ranging ecotypes, such as the
bluegrasses is essential. Hand collected local pine bluegrass could not be
established in the Southern San Joaquin Valley, even though it grows in the
low hillsides of the valley.

A critical element of seeding is site preparation. The experiences and
guidelines being developed here are generally for areas which have been clean
farmed and have a reduced weed seed bank. The techniques we evaluated will
not be effective alone for habitat conversion, i.e., conversion from dense
ruderal or non-native grassland. Habitat conversion will require seed bed
manipulation, reduction through herbicide application and disking, and
repeated fire or pre-irrigation disking.

4.0 DISCUSSION

Overall success of most of the undisturbed plots was high, with the exception of the three
northern 1996-7 plots in heavy clay soils. Analyses of all sites surveyed showed markedly
positive trends in all aspects of vegetation establishment. Pervasive weed populations
declined, with native plant—annual weed ratio increasing by 11%. All plant cover
categories showed improvement, with a 37% average increase in total cover, to an
impressive average 206% incline in native grass populations.

Newly planted plots from 1998 showed relatively little germination and establishment.
Response may have been phenological due to an abnormally cold winter and late rainy
season. Evidence suggests a likelihood for viability and success before the dry season set in
for 1999.

Based on our original predictions, results of the success of this project are now being
realized. With growing interest of growers and cooperators, ultimate widespread success of
this project is spreading throughout the region. We receive calls almost on a weekly basis
requesting advice, recommendations and inquiring about other related issues from a wide
sector of the public interested in some aspect of implementing similar revegetation or
reducing chemical weed and pest control. University classes from Southern California have
been annually touring the revegetated sites.

March 26, 1999 M.H. WOLFE and Associates
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DISCUSSION (continued)

In several instances, excessive weed growth created a problem for seeded plan establishment,
occurring mostly on areas which had extensive previous vegetation. However, many seeded
areas lacking weedy growth competition as well failed to exhibit germination of new species.
Since historical records of indigenous Valley floor species growing prior to habitation by
European settlers are not well documented, the primary way to determine viable species is to test
them. These trials were based on known native species and species found in similar habitats of
other areas of California.

All lupine species were highly successful. Yarrow appeared to be establishing on the more mesic
sites. Although it was too soon to determine, it appeared that planting native early successional
species, such as lupines, may help control exotic annual weed competition.

Fencing or signage seem to have failed in effectiveness for protection of plantings. Signs of all
kinds were widely ignored or destroyed. Installed fencing consisting of wire and posts was
removed or stolen. Sites located between locked gates experienced damages, indicating that
personnel with access were among those damaging the plots. New methods of managing these
challenging issues are being evaluated.

Ground squirrels were not found on the majority of the test plots, some of which are a mile in
length. On all plots except one densities of burrows were low. The finding from this singular
location contradicts the belief that ground squirrels are more commonly found in disturbed areas
without dense plant cover. Further evaluation and study would show if this site is an anomaly to
the theory. A very high density of squirrels existed on this particular site prior to planting. It
may be unlikely that seeding can eliminate squirrels from a site with a very high squirrel
population density without prior chemical control. Based on observations from all the other plot
locations, it appears if the squirrels are eliminated prior to planting, the established vegetation
creates a habitat they do not prefer and prevents or minimizes their re-invasion of the site.

5.0 SUMMARY AND CONCLUSIONS

This long term ongoing study has documented positive results for the application of revegetation
along waterways, fencelines, and ruderal areas. The outcome can be assessed by grouping assets
into two broad-based categories.

Category I: Biodiversity of both plants and animals is increased. Success in establishment
of plant populations of beneficial insects, native grasses, shrubs, and total vegetative cover
resulted in substantially lower presence of invasive weeds and injurious insects on seeded
plots.
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Category II: Cost savings over time can be realized to the cooperator. Herbicide and soil
sterilant use can be minimized, if not completely eliminated. Costs associated with erosion
and wildland pest controls are considerably lowered. Related labor charges are curbed
along with material costs. Aesthetic and ensuing real estate values are as well enhanced by
the increase in plant and wildlife biodiversity. Most significantly, this project has initiated
fostering of an atmosphere of community and cooperation of neighbors, agencies, and
growers in an effort to plan, and execute broad-based guidelines and cultural practices for
improving the land and environment. These conclusions have been substantiated by the
following findings:

I Planting formerly sterilized areas with a seed mix that was successfully established
reduced or eliminated the need for week control over time.

Seeded vegetation reduced or maintained rodent burrow densities at a low level on all
planted sites but one. A stable vegetation cover can be used to discourage squirrel
invasion, but planting alone cannot eliminate existing high densities.

Planting native species increased insect biodiversity on all sites sampled. The healthy
level of multiformity prevents the sites from becoming sources for pest insects.
Beneficial insects originating from sampling sites were found to have established well
into adjacent agricultural fields.

Successful plantings essentially eliminated rill and gully erosion on slopes except where
drainage engineering would be required.

Establishment of planting mixes revealed that shrubs, grasses, and forbs can be
successfully planted together at the same time.

Twenty native grass species were evaluated. Of these, nine were established and
persisted. Needle-and-thread (Heterostipa comata) in particular was highly successful
on a wide variety of sites.

One non-native naturalized taxa, Vulpia myuros, was successful in establishment on
most sites.

Four species of shrubs were evaluated. Of these, three (desert salt bush, bladderpod,
and California buckwheat) proved successful in plantings on a variety of sites.

Use of forbs, particularly lupines, appeared to help establishment by reducing
competition of non-native annuals.

March 26, 1999 M.H. WOLFE and Associates
12 ENVIRONMENTAL CONSULTING INC.



cases.

On the successful sites, use of soil sterilant herbicides was no longer necessary in most

Maintenance and chemical applicator personnel need to be trained to recognize plots

and plantings in an effort to preserve these sites.
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Appendix 1. Acronyms and information about plants sampled in test plots.



abbroviation AGRO abbreviation  AMAC abbreviation AMBR abbrevialion ASSP abbreviation
genus genus  Ambrosia penus  Ambrosia penus  Asclepias genus
species species  acathicarpa species  Spp. specios  $peviosa speclos
subspecies subspecies subspecies subspecies subspecies
tamily famity  Asteraceas family Asteraceae family Asclepiadaceae family
common name  fye conmonname  &nnudl bur-sage communname  8mbresla, ragweed commonname  Greck milkweed common nams
othername  agiopyron other name otter namo  amixesia othernanie  showy milkweed; ascleple other name
type plant  grass type plant  forb type plart  forb type plant  forb type plam
growthhabil  amual growthhab  anruial gowth habit  anmial gtowth habit  pocoinial growth habit
native? 0o native? yes native? nalive?  yos native?
indicator?  no indicator?  yes indicator?  Yes indicator?  no indicator?
nvasive? invasive? no Ivasive? 1O . invasive? invasive?
commerts Nolinthis floristic provinc: comnents commenls comments commerts
abbreviation  AMME abbreviation AMRE abbreviation ARGL abbreviation  ATPO abbreviation
genus  Amsickia genus  Amarsnthus gonus  Avabis genus  Alriplex genus
species  menziesi species  refroffexus species  glabra species  polcarpa species
subspecies intermediia subspecies subspecios subspecies subspecies
tamily Boraginacese family Amaranthaceae family Brassicacese tamiy Chenopodaceas tanily
commonname  coad fiddleneck commonname  Ted roo pigweed commenname  1OcK ciess commonname  afiscate xakbush common name
othorname  amsirckia other name  AMAR othername  8rabis other name dher name
type ptant  forb type gt tord type plant  forb type plant  shnd 1ypo plast
giowthhabit  annua growth habit  annual growth habit  biemnial growth habit  perennial growth habit
native?  yes aalive? no native?  yes native?  yes native?
indicator?  yes indcator?  yes indicalor? no indicator? indcalor?
invasive? 0o invasive? yes Wrvasive? MO invasive? yes invasive?
comnments coinmerts comments comments  soll slabilizec commerts
abbreviation  ATSER abbreviation  ATSP abbreviation  AVFA abbreviation  BRAS abbreviation
genus  Atriplex genus Abiplex genus  Avena genus Brassica genus
species  serenana species  spinifera species  latua species  spp. species
subspecies subspecies subspecies subspecies subspecies
fandly  Chenpuduces family ~ Chenopodaceae famity Poacese family ~ Brtassicacuse famiy
commonname  bradscale saltbush CONMON ramMe: canmon name  witd oals TOMNOI NS CONYnoN NAMe
other name dher name other name  avena «ther name  Brassica spp. olhef nane
typo plant  sub-shrisb type plant  shnb type plart  grass typs plant  forb type plant
growth habit  amnual growlhhiabil  perentiial gowthhabit  annual growth habit growth habit
naiive? yes nalive? yes native? No native? native?
indicator? 1o indicator? no indicator? Mo indicator? indcalor?
invasive? Mo invasive? no invasive?  yes invasive? invasive?
commenis  Deer Creel mix 3, 14. Matl commerts comments commeris commerts
abbroviation  AVSA abbreviation  AVSH abtreviation  BAGR abbreviation  BRNA abibeeviation
gerus  Avens genus genus  n/a genus  Brassica genus
species  Salire species species species  Napus species
subspecies subspecies subspecies subspecizs subspecies
family ~ Foscess family famity family Brassicaccae farndy
commonnama  Cultivated oats conynon name commonname  bare ground common name  Sweda rape, rapesesd Comman name
dher name  aven ather name oltwr namo  br.gnd. ohername  Nustardwith iom siiques other name
type plant  grass type pland type plant typs plant  sub shrub type plant
growth hab#l ~ arnud growth habit growth habit gewth habit  annualbiennial growth habt
native? 0o native? native? naliva? no native?
indicator? no uticator? indicator?  yes indficatr?  yes indicalor?
wwasive? 0o vasive? wvasive? nvasive? MO nvasive?
comments commenis  Lerdo watté cotnmenls comnerts comments




abbroviation  BRAI abbreviation  BRAI abbrevialion  BRTE abbreviation CEGL abbreviation CESO abbreviation  CHAL
genus  Bromus genus  Bromus genus  Bromus genus  Cerastium genus  Cenfaurca genus  Chenapodiun
species  diandrus species  sigidus species  teclorum specios  glomeratum species  #olstitialis species  abum
subspecies subspecies subspecies subspecios subspecies subspecies
famiy Fosceae tamity ~ Poacese family ~Poaccae tamily ~Caryopiyliacese tamily Asteraccae fandy  Chenopodacess
commonname  (ipgt bromegrass conwronname  fipgt barmegrass. commonname  choatgrass common name  Mmouse-ear chickweed commonname  yollow slarthistia common name  lambsquarters
tername  Bromus rgidus, BRDI olher name  Bromus diandris, BRDI ottrr name  downy broms olher mame  cerastiom oihername  Starthistle, ST cihet name
type plant  trass lype plant  grass type plant  grass lype plant  forb type plant  forb/sub-shiub type plant  forb
gromthhabit  annual growith habit ~ anmaal gowhhabit  annual gtowth habit  arnual growth habil  biersial growihhabit  arswal
nalive? ho native? o nalive? No native? o native? N0 native? N0
indicator?  yes incicator?  yes indicalor? no indicalor?  yes indicator?  yes lndicalor?  yes
invasive?  yes invasive? Yyes nvasive? No invasive? no invasive? Yes nvasive? No
commenis comnierds coinments commerts commenis  hoxious commerts
atbroviation BRIR abbreviation CAEU abtweviation CAEX abbreviation CHEN abbreviation COAR abbroviation  COBO
gerus  Bromus gorus  Capsella gonus  Castilleja genus  Chenyodum gerus  Convowdus genus  Conyza
species  tini species  bursa-pastoris spevies  exserta species  spp. species  arvensis species  bonarensis
subspecies subspecies subspecies  exserts subspecies subspecies subspecies
family Poaceac famity  Brassicacese family ~ Scrophudanaceae tanily Chenopodiun tamily Convovulacess famiy Asteracese
commonname  Chifean chess common name  shephesd's purse common name  Purple owls clover commonname  Pigweed, gooseloot common name  bindweed, archard mormin common name  hairy fleabane
dhername  Chiloan brone other name  capsella other name  orthocarpus purpLrescens othername  Chenop. olhel hame  convavulus olhor name  Comyza
type plant  grass type plart  forb type plart  ford typo planl  forb type plant  ford type plart b
growthhabd  anrwal growth habil  annwsal gowthhabit  annual growthhabit  annual rowih habt  perennial growthhabit  annual
nalive? No native? ho native? yes native? native? 10 native? 1o
indcalor? o indicalor?  no indicator?  yes indicator? indicator?  y23 indicatx?  ho
nvasive? no invasive? o mivasive? No invasive? 0o invasive? Yes imvasie? DO
comments comnmenls comments coinments conmmerts commerts
abbreviation  COCA abbreviation  CONV abbreviation  CONY abbreviation DEP! abbreviation OIS sbbreviation  ECHI
gews  Conyza genus  Convotvutus genus  Conyza genus  Descursinia genus  Dightaria gerus  Echmoching
species  canadensis spocies  Spp. species  $pp. species  pinnata species  ischasmum species  Spp.
subspecies subspecies subspecies subspecios subspecies subcpevies
famly Astcracess family ~Cenvolvulacess family ~Asferacese tamily ~Brassicacese famly Foacese family Poscess
commonname  horseweed conmenname  bindweed comnmon namo commonname  lansy mustard common name conmon name
dtername conyza ahername  conv. othername  €onyza clher name  descurainia het nane othecname  Echinochoa
type planl b type plant  forb type plart  forb typs plant  forb type plant  grass type plant  grass
growthhabt  arnual growih habit grovdh habit  annuat growih habit  armual gromthhabit  annual growthhabd  anwmial
nalive? yes native? nalive? native? no native? 00 native?  fo
ndicator? N0 indicator?. indicator? Mo indicator?  yes indicatot?  yes indicat? Mo
Ivasive? Mo ivasive? yes invasive? N0 invasiva? yos invasive? mo invasive? ho
comments commerts comments commerts commerds coimerts NN mix. slope mix, wel 11
abbroviation  COSI abbrevistion  CRCO abbreviation  CYDA atibreviation  EPIL albreviation  EPTO abbreviation  ERCH
genus  Convowuius gerus  Crazsula genus  Cynodan gerus  Epitooium genus  Epilobium genus  Erodium
species  similang species  connata species  dactylun specios  Spp. species  lorrey species  cicutanum
subspecies subspecies subspecies subspecios subspecies subspecies
tamiy Convovidscese famity  Crassulaceas family Foaccse famiy Onagacess tamiy Onsgracoss tandy  Geranscean
carmonrame  bindweed, orchard morein cemmon name  PYgmy weed commnname  Bennuwia rasc common name  freweed common name  frewoed commonname  fedslemilarso
dhername  Covovilug oter name  Tiaea of crassua erecta other name  Bermuda olber name  epilobum whername  Willow herb; firewso! other name
type plant b type plant  ford fype plart  grass typs plant  forb type pland  sub-<twub type plant  forb
gowhhabit  anoual growthhabd  antuial gowthhabi  percrmial growihhabil  armust powthhiatd  srnual rowih habd  aerwal
native? yes native? Yyes native? M0 naliva?  Yos native?  yes natve? 0o
indicalor?  yes inicator? 1O indicutor?  Yes indicator? indizatw? N0 indicator?  yes
invasive? Wvasive? 0O invasive? yes invasive? vasive? N0 ivasive? o
commarty enmments conmonts  Toxic-allerdies & condact commarge  NA ST rommete consments




abbroviation  ERFA abbroviation  ERSE sbbreviation  EUMA abbreviation ~ GALI abbreviation  GLOC abbreviation CONAP
genus  Enigonium gerus  Ereinocarpis gerus  Euphorbia genus  Galium genus  Glyceda genus  Gnephatum
species  fasciuiatum species  seligerus species  maculsia species  SppP- species  occidentalis species  *pp.
subspecies subspecies subspecies subspecies subspecies subspecies
family Folygonacese famity  Euphorbiaceae tamity  Etphorhiacese tamily ~ Rubisccne famly Poaceay tanily  Asleraceae
commonname  Calfornia bickwheat comwmon name  dove weed, lurkey mullein commonnama  Spolted spurge common mme. bodslraw common name  Mannagrass common name  everlasting, cudweod
dher name olhor name  eremocaipus othernamy  Chamaesyce maculata ather name olhername  Plyceria dher name  gnarhalum
Iype plant  sheub type plart  forb type lary  forb type plant  forb type plant  @rass typo plant  forb
growthhabil  perennial growthhabit  annuial gowihhabit  anwal giowlh habit  acnual growthhabk  annual growihhabi  armual
nalive? Yes native?  Yes nalive? A0 nalive? yeos nalive? Mo nalive?
indicator? o indicator?  No indicator?  yes indicator? no indicaloe? o indicalor?  no
ivasive? N0 invasive? Nno invasive? Mo nvasive? N0 invasive? M0 Wvasive? Mo
comments commerts  T0xK lo Ivestock comments comments commerts  Slabilizer. Unconmon, Fo conmeet's
sbbreviation  EUPH abbreviation  FICA abbreviation ~ GAD! abbreviation  GULA abbreviation HEAN abbrovialion  HECO
gerusy  Euphordia genus  Filage gonus  Gayophtum genus  Guillena genus  Helinnthus geruy  Hesperottpa
species  SPP. species  calitomics species  difusum specivs  lasiophyila species  annus species  comits
subspecies subspecies subspecios subspecies  $SP- subspecies subspecies  comata
famdy  Euphorbiacean famity  Asteracese famity Onagraceae tamily  Brassicscens tandy  Asteraceae famly Foscese
common name  Spge commonname  ldago common name commonname  California mustard comnon name  surflower common name  theedle-and ttwead grass
othername  evpharbiz, EURPH othername  herbaimpia olhername  9ayophyla olbername  pink mustard other name  helanthus otosname  Stpa comats former na
type part Sorbsub-strub type plani  tab type plart  fosb \ypo plant  forb type ptant  ford type plant  (ass
growthhabit  anrualperennial growth habt  annual gowlhhabt  annual growthhabit  arnudl growihhabit  annual growth habit  perennial
native? native? yes nalive? Yes native? yes native? Yes native?  Yes
indicalg? 10 indicator? ndcator? MO indcats?  yes ndicatr? 09 indicatm?  ¥es
Wrasive? PO invasive? Y€S ivasive? N0 invasive? ivasive?  Yes invasive? N0
coinmerts coinments commenis comments commerls commerts
abbreviation  HEGR abbreviation  HEMI abbreviation HETE abbreviation ~ HOMJ abtreviation  1SAB atbreviation  ISAR
genus  Hetentheca genus  Hemizonie genus  Metziotheca genus  Hordeun genus  frocome gerws  fsomess
species  grandflora species  Spp. species  $Pp- species  murinum species  acradema species  arboved
subspecies subspecies subspecies subspecies  feponnum subspecies  bracieose subcpecies
family Astcrsceas family ~ Asleraceae faroily Asteracead tamily  Foaccae family Asterscesn family Capparacese
commonname  telegraph weed commonname  tarweed, tar plant commonname  felegraph plani, golden as common name  Meditetranean barey common name  gokdenbush commonname  blagderpod
ather name other name  henizoria olher name  heterotheca ober name  hordeum, HOLE wher pane olhwrname  isomeris
type plant  forb typs piant  forb type lare  forb type plant  grass type fant  sub-shiub type piart  shrub
growthhabit  arrwal growlh habilt  annual gowih habil  annualperenrial growth habt  arnual growth habit  perenniat giowth habit  amvia
nalive? yes native?  Ye€s native? PO nalive? No native?  yos native? fo
indicalor?  yos indicalor? 9 indicalor?  yes indicator?  yes indicaly? 1o indicator?  he
ivasive? 10 invasive?' no invasive? MO invasive? invasive? Mo nvasive? no
consmenis comments comments commerts commerts commerts S0l stabiizer; siope ma(
abbroviation  HIIN abbreviation HOMG abbreviation HOML abbroviation  JUEU albreviation LAAM abbreviation  LACA
genus  HirscHeldia gerug  Hordeun genus  Hordeun gerus  Juncus gerus  Lamium genus  Lastrenia
species  incana species  mumnum species  Murinum specios  bufonius species  amplexicauls species  calitomics
subspecies subspacies  glawcum subispecies  fepornim subspecies subspecies aubspecios
famiy Brassicacrae family Posceas tamity  Posceae famly Juncacese tamiy Lamincess fandly  Astcracess
common rame common name common name common name  toad rush common name  dead neltie cormon name  Qoidtields
othername  Misschiddia athet name other namo other nante  small jurcus dhetname  lamim cthorname  Lasthiersa chrysostoma
type plant  sub-shrub type plant  grass typo plart  grass type plant  grasshike type ptat Forbisub-shib type piat  forb
growthhabil  perennial growthhabt  anmia gomhhabt  awmsal growthhabit  aonual @owihhabit  anrwal growth hab®  annual
native?  ho native? RO native? Mo nativa?  yes native? Mo nalive?  yes
indicalor?  yes indicalor?  ¥es indicalor? Y03 inficatr?  yes indicatig? Y09 indicalor?  yes
vasive? nvasive? N0 Wvasive? 1O vasive? M0 ivasive? N vasve? o
commeny comments coinmernts cominerss commaity conumorts




abbrovialion  LAGL abbiovialion  LAPU sbbraviation  LASE abbroviation  LEPI sbbreviation  LES
genus Lasthenia genus Lamium genus  Lactuca genus L epidium genus Lase
species  glabrata species  pupureum specles  semiola specles  spp. spocles  §pp.
subspecies subspecles subispecios subspeciss subspecies
famity Asteraceae famity Landacuae family  Asteraceae famity Brassicaceae . family  Aste
common name  goldtietds conmon name  purple dead netlle commonname  Prickly lelluce commonname  Peppergrass, pepperwor common name
«horname  Lasthenia glatrata other name  lamium purpureem olher name  Lactuca puichera (errone olhar name  lepidium ohername lossi
type plant  forb type plant forb type plart  forb type plani  forb typo plant  sub-
growthhabit  annua! growth habit  annual growihhabit ~ annual gowth habit ~ annual growth habit ~ amn/|
native? Yes nalive? o nalive? "o nalive? native?  yeos
indicalor?  yes indicalor?  Ye$ indicator? Mo indicalx?  fO indicator?
invasive? NoO invasive? 0o ivasive? " ho invasive? o invasive?
comments commerts commenls commeris commeils
abbreviation  LAST abbreviation LEDI abbreviation  LENI abbrevialion LITT abbroviation LOM
gerus  Lasthenia genus  Lepidum gonus  Lepidum genus genus  Lolu
species  spp. species  dictyotum specles  nitcum specias species  mufti
subspecies subspecies subspecies subspecies subspecies
famdy ~ Asteraccae fanily  Brassicacese family ~Brassicaczae tanily lamily Poac
common name  goldfields commonname  Peppergrass, pepperwort common name  Peppeigass, pepperwon common name  ftter commnon name  llakial
olher name other name  lepidium other name  lepidium olher name olhername  fye g
typs plant  forb type plant  ford type plart  forb 1ypo plant typo plant  grast
growth habd  aonial growthhabt  annual gowih habit  annual growth habit growih habit  annu.
nalive? yes native? native?  yes native? native? Mo
indcator? 1o indicator? Nno indicator? 10 indicalor? indicator? 10
invasive? o invasive? 10 invasive? 1o nvasive? invasive? na
commerts commenis comments  $9&s niix, Sops, wel comments commerts
abbreviation LOSS abbreviation LOTE abbreviation  LOTU abbreviation LUSP abbreviation  MAL/
genus  Loaflingia genus  Lolum genus  Lotus genus  Lupinus genus  Malw.
species  squamosa spocies  lternulertun species  SPP. species  sparsifiorus species  Spp.
subspecies  *quarrosa subspecies subspecies subspecios subscpecios
famly ~Caiyophfaceas tamity Foaceae family  Fahaccae family Fabaceas famity  Aster
common name  loeflingia commonname Damel grass common name cominon riame common name
olher name  phlox-ike plant ohorname  weird amnual rye olher name  lotus spp aher name  Wpine spasifiorus dhername  MALC
type plant  forb type plant  grass type plart  ford typo plant  forb type plam  ford
growthhabd  annual growthhabi  annual growth habil  annual growth habit ~ annual growmh habt  am. ¢
nalive?  yes native? o nalive? native?  yes native? Y08
indicator?  no indicalor?  yes indicator? Mo Indicatrx? RO ndicator?
invasive? o invasive? - no nvasive? RO invasive? No invasive?
comments comments  Toxic comments commerts buofredt i.d” Shafler Cion commerts
abbroviglion  LULA abbrevialion  LUMD abbreviation  LUP! abbrevialion MAPA abbreviation  MEAL
gerus  Lupinus genus  Lupinus genus  Lupinus genus  Mava genus  Meillo
species  /atifofius species  microcarpus species  #pp. species  panvifiors’ species  alba
subspecies  /atifolius subspecies  densifiorus subspocies subspecies subspecies
family Fabacese family  Fabacess famity  Fabacene family Mabacese tamily  Fabar
comemon name conmon name common name  [upine commonname  checseweed, lillo mafow comwnon name  white
dtorname  upinus 1t itodiey othef name other name  Jupinus other name  Makva pavifiora dher name  white
typo plant  furb type plant  forb type plart toxb types pland o typs plant  forb
growth habil  annual growthhabd  anmual rowth habit . grewth habit  arnual owthhatik  abnua
native? Yes nalive? Yes nalive?  ye* nalive? No native? DO
indicat? ho inficator?  yes indicator? MO indicator?  yos indicaly? Y08
invasive? no invasive? 0o invasive? N0 nvasive? N0 invagive? 1O
commerts commenrts commonts comnerts commets



abbroviation  MEOF abbieviation  MEPO abbreviation  MOSS abtibroviation NEME abbreviation  NIGL abbreviation  OLIG
genus  Melitotus genus  Medcago genus genus  Nemophifa gonus  Nicotiana genus  Ofigumeris
species  officinalis species  polymorpha species species  menziesii species  glsuca species  spp.
subspecies subspecies subspecies subspecies  Menzesii subspecies subspecies
family Fabacese tamity  Fabaceae family family Hydiophyllacese family ~Sofanaceas family Ranuxcdacese
common namne  Yellow sweelclover common name  Caffornia burclover commun name commonname baby bluo eyes commonname  tree fohiaoco common name
dhername  meklolus officinalis othername  Merdicago hispida olher namo  Moss other nantie ~ Nemophila other name olhernams  Ofigomeris
typs plant o type plant  ford type plart  forb type plant  forb type plant  lree typo plat  forb
growih habit  biennial growth habit  anmual growih habil  perornial growth habit  ernual growth habit ~ perennial growth habit  anrwalperenmial
native? o aatlve? NO native? nalive?  yes native? ho native? No
indlicator?  yes indficator?  yes indicalor? indicator?  no indicator? YOS indicator?  yes
nvasive? 0o invasive? No invasive? nvasive? No nvasive? 0o invasive? o
comments comments commenls commeris commerts commerts
shbroviation  MUSH abbreviation ~NAHO abbreviation  NAPU abbrevistion  PACA abbreviation  PECT abbreviation  PHEG
genus genus  Hordeun gonus  Nassclls genus  Panicum genus  Pectocarys gerus  Phaceiia
species species  Spp. species  puichra species  capiore species  penkillala species  sgent
subepecies subspecies subspecios subspecies subspecies
famiy tamily Poaceae family Poscese fanity  Poaccae lanily Borsginaceas Hydrophyliscese
conmonname  Mushroom commonname  nalive hordeum common name  Purple needlegrass common name  Wilchgrass common nane
dhername  Mushsoom olher name  Nalive hurdeum, HONA olhet name  Nasgsella puichra olher name  panicum cap. oher name  Pectocaia cther name  Solanum (sic)
type plant type plart  grass type plant  grass typo plant  grass type plant  forb typs plart  fotb
growthhabid  annual growth habit gowihhabit  perermial growthhabk  annuad growh habit  amual growth habit ~ perennial
native? nalive? yes native? yes nalive? no native? 00 native? yes
indicatu? indicator?  no indicator? no indicalor?  yos indicator?  yes indicator?  ho
invasive? invasive? o nwvasive? No invasive? No invasive? Nno invasive? 0
cefoments conments comments comments comments  Soll slabilizer commerts
abbreviation  PHPR abbreviation  PHTA abbrevialion  PISA abbreviation  POSE abbreviation  PUCC atbrevialion  RARA
gerus  Phieun genus  Phacelia qenus  Pisum genus  Pos genus  Puccinetlia gerus  Fapshous
species  pratensg spocies  tanaceifolia species  ssivum species  Socunda species  spp. species  raphanistrum
subspecies subspecies subspecies subspecies subspecies subepecies
tandy  Poaceas tamity  Hydrophylacese tamily Fabaccae family Fosceae family Poscese famiy Brassicicese
conmonmame  Cultivaled limoltry canmon name common name  9ardenpea comnon name  one sided Kenlucky blueg common name  ¥Tkalt grass commonnama  jointed chaslock
chername  Phieumpratense other name other name  field pea dhername  petennial grass, Pos scat aher name  frccinetlia olhername  tadsh
ypo plant  (rass type plant  forb type plari  forb typs planl  grass ' lyps plant  grass type piam  forb
growthhabt  perennial gowihhabit  annual growth habit  anfual growtlihabil  perennial growth habit  arvuealperennia glowth habil  anmualbienrial
native? no nalive? Yes native? M0 native? YOS native? - native?. N0
indicalor?  yes indicator? indicator?  ho indicalor?  ho indicalr? 1O indicahn? MO
invasive? 10 invasive? no invasive? N0 invasive?  ho nvasive? invasive? o
commerts - commerts VN, slope, wet inixes commens commerts commergs  stabifizes cosnmerts  Purplish tlowers
abbreviation  PLAG abbreviation  POAR abbreviation  POBT abbrevialion  RASA abbreviation  FOCK abbreviation  SAIR
genus  Plagiobvtvys ) genus  Polygonum genus  Poputus getus  Raphanus genus  ma gerus  Seix
species  Spp. species  arenastrum species  bsisamifera specics  éativa species species  Iragilie
subspecies subspecies subspecies  trichocarpa subspecies subspacies xubspecies
famly Boraginaceae famity  Polygonacrae famity ~ Salicacear famiy Brassicaceao faindy family ~ Saicacese
commun name  POpCorm flower conmuaname  common knotweed commmnname  dack cotlonwood common name  Wild «f cultivated radish commaon name  10CkK cormmon name  Whilo willow
«torname  Plagiobithwys athername  Polygonum fasciculatum other namo ahername  fadish dhetname 1ok other name
type plant  forb type plam  forb type plart  tros type plat  forb type plant type plart  tree
growthhabd  annual growth habit  anmual cpewth habit  perormiai growth habit  srnual growih habit growthhabd  perennisl
native?  yes nalive? RO natlive?  yes nativa?  no native? nalive? Do
ndicater?  no indicalor? Yes indicator? RO indeator?  No indicaler? Y98 ndicalor?  yes
Wvasive? no vasive? No nvasiva? NO nvasive? Mo imvasiva? wvasive? 1o
- yrdlosmich Mormara . PO




abbrevistion  SATR abbreviation  SCAR abbreviation  SCBA abbreviation SIA abbreviation  SIMA abbreviation  SOEL
geaus  Salsola genus  Schismus genus  Scivsmus genus  Sisimbrum genus  Shybum genus  Saarum
species  fragus species  @rabicus species  barbatus specles  kio species  matanum species  elaeagnialium
subspecies subspecies subispovies subspecios subspecies subspecies
famly ~Chenopodiacese famity  Poaceae tamily Poaceae family ~Brassicacese tamily Asteraccae fanily ~Solsnscese
cormonname  Russian (histle, lumblo we conmunname  Mediteranoan grass common name  Mediterranean grass common name  London rocket commonname  Milk thistle common name  Whito horse nelile, sive:
dhorname  S. kol austalis, barica « dhorname  SCAR ofhername  SCBA ahername S lio olhername  Milk thistle ahername  Solarumele
type plant  *ub-shrub typo plant  grass type plare  grass type plant  forib type plant  sub-sheub type plant  forb
growihhabil  annual gromth habit  anmual gowhhabil  annual growth habit ~ arnual gowth habit  annualbiennial growih habil ~ pevennial
nalive? o native? o native? no nalive? 0o ‘ na:llve? no native? o
indicalor?  yes indicator?  yes indicator?  Yes indcator?  yes indicator?  yos indicalor?  ye¢
kwasive? yes invasive? NO iavasive? o invasive? No invasive? yes ivasive? 110
commerts  Noxious commerts comments M0 mix cominerts commerts comments  Poxious
sbbreviation  SETA sbbreviation  SEVU abbreviation  SIAL abbreviation  SOHA abbreviation  SONC abbrovistion  SOOL
geruy  Seluria genus  Senecio genus  Sisymbrium genus  Sorghum genus  Sonchus genus  Sonchus
fpecies  Spp. species  wuigaris spevies  altissimum specias  halpense species  $pp. species  oleracesus
subspeies subspecies subspecios subspecies subspecies subspecies
famly Posceac family ~ Asteraceas famity Brassicsceae tanily Poscese fandy Asteracese famiy ~Asleracese
conmon name commenname  @roundsd, ragwon commonname  lumble inustard, jin Kl me common name  Johnison grass comnon naine  £OW thistle common name  Lommon sow Lhistle
dlher name  nelada other name  $enecio wulgaris other name  Sisymbrium alissimum ohername  Johnson grass ohet name  sonchus cihet name - sonchus
type pland  Qrass type plant  forb type plart  sub-shrub type plant  grase typo plant  forb/sub-shrub typs plant furb-sub-shrub
growthhabit  annper irowih habt  annual gowthhabit  annual growthhabit  pevennial growh habit ~ annualperennial growthhabil  annual
native? "o native? No nalive? o native? N0 native? No native? "o
indcatw? 10 indicalor?  yes indicator?  yes indcator?  yos indicator?  ye$ indcator? MO
invasive? Mo invasive? No Wvasive? Yes fwvasive? o invasive? no nvasive? No
coinmerts comnmenis comments cornmonts commerts commerts
abbrevialion  SPER abbroviation  SPIR abbreviation  TRRO abbreviation  UNCA abbreviaion UNCIHO abbreviation  UNCO
genus  Sperquiania genus  Spurobalus genus  Trilolum genus gerus gerus
species  <pp. species  airoides species  Spp. species species £pecios
subspecies subspecies subspecies subspecies subspecies subspecies
famdy Caryopriyllacess family Poaceae family Fanacese family Caryoptyfaceas family Chengpodiacear tamily Asteracese
cormon name  $and-spurrey cammon name  alkali sacaton common nama cominon nare conmon name commonnama  Uniaiown composite
othee name aher name othert name ather name  urnknawn Caryophyllacea hername  tnkawn Chenopod other name  tnk. composile
fype plant  forb type planl  grass type plart  forb typs plart forb type plant  lorb type glant  forb
growth habit growih habit  perennial gowthhabit  annual growth habit growth habil growth habd
native? native?  Yes native? nalive? native? natve?
indicalor? indicalor? 1o indicator? RO indicator? indicator? indicator?
ivasive? he vasive? = o invasive? 00 nvasive? invasive? invasive?
communls commenls commenis comments commerts commerts
abbroviation  TRFE abbreviation  TRTE abbrevialion  TRW abbreviation  UNFO abbreviation  UNMU abbreviation  UNFL
genus  Tritolum genus  Trbuus genus  Tatizm genus genus g
species  repens species  lerrestris species  vuigare species specios species
subspecies subspecies subispecies subspecios subspecies subspecias
tamity  Fabacese family  Zygophyllacese famity ~Poscese family fandy  Brassicacens famty Polygongacese
conmon ruma while clover conrmonname  purciue vine, cafirop comman name  Cullivated wheal enmmon name common name cotnmon nome  UNKNown polygonaceae
ciborname  whila clver olhor name other name  Iiticum vudgace other namie  urknxwn forh dhat name  trkuown mustard; white n dher name
type plant  [ixb type plant  forb type plart  grass typw plant type plant  fotb types plant
growthhabil  perennial gtowthhabit  anreial (romhhiabt  aovea growth habit growth habit growth habtt
native? NO native? Do nalive? M0 native? native? native?
indicator?  yes indicator?  yes indicator? 0o indicator? indicatw?” indcator?
invasive? 00 ivasive?  yes ivasive? NoO nvasivo? invasive? invasive?
commerts commerts  Toxic comnmonts cominerts commertsy conwnenfs
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Appendix 2. Summary of demonstration projects with cooperators.



Summary of demonstration projects with cooperators.

Ranches

County

Cooperator Project Location Acreage Goals
Arvin-Edison Water Arvin-Edison Recharge 1.00 Wetland levee erosion control
Storage District Basin, Kern County and slope stabilization
Bidart Farms Shafter Check and Lerdo, 1.57 Fenceline weed and pest
fencelines, Kern County control

DCTRA - Deer Creek Deer Creek, Tulare County 2.00 ROW seeding

Lower Tule River

Authority

Harlan Ranches East of Clovis on 1.00 Evaluate native perennials for
Tollhouse Road, Fresno heavy soils.
County

Sharp Farms and Cartmill Road, Tulare 1.50 1. Stabilize sump banks for

weed control.
2. Orchard cover crop for
weed control.

March 26, 1999

M.H. WOLFE and Associates

ENVIRONMENTAL CONSULTING INC.




Appendix 3. Seed mixes used on the demonstration projects.



Proposed seed mixes for the demonstrator plots.

i e . PERCENT. ..
SPECIES COMMON NAME = | T s R ‘
| Edison Creck | Ranch |
' Pond = .
Achillea millefolium var. California white yarrow 4 4 6 6
californica
Achnatherum hymenoides var. Indian ricegrass 12 10
paloma (aka Oryzopsis h.)
Agrostis exarata spike bentgrass 12 8
Baccharis viminea mulefat 3 4
Bromus arizonicus/carinatus Arizona/California 8 12 7 10 12
brome
Castilleja exserta (aka Orthocarpus purple owl's clover 4 : 12
purpurescens)
Clarkia purpurea purple clarkia 4 6
Dichelostemma capitatum blue dicks, wild 4 6 6
(aka Brodiaea pulchella) hyacinth
March 26, 1999 | M.H. WOLFE and Associates

ENVIRONMENTAL CONSULTING INC.



Distichlis stricta inland saltgrass 8 7
(aka D. spicata)
Eleocharis macrostachya (aka E. spikerush 8
palustris)
Leymus glaucus ssp. glaucus blue wildrye 8
Elymus multisetus (aka Sitanion big squirreltail 8 6
elymoides)
Eriogonum fasciculatum var. California flat top 2
foliolosum or polifolium buckwheat
Hordeum brachyantherum ssp. meadow barley 9 12 8 11
brachyantherum or californicum
Juncus effusus common, pacific or soft 8
rush
Juncus xiphioides flat bladed, iris or ivy 9
leaved rush
Krascheninnikovia lanata winterfat
(aka Ceratoides 1.)

March 26, 1999

M.H. WOLFE and Associates

ENVIRONMENTAL CONSULTING INC.




Lasthenia californica (aka L. dwarf goldfields 4 6 6

crysostoma)

Leymus triticoides (aka Elymus t.) beardless or creeping 9 12 7 12
wildrye

Lupinus bicolor miniature or pygmy 4 6 6
leaved lupine

Lupinus microcarpus var. chick or golden lupine 4 6 6

densiflorus or horizontalis

Lupinus polyphyllus blue pod, bush or 3 2
Russell lupine

Lupinus succulentus arroyo lupine 3

(aka L. sparsiflorus)

Melica californica California melic or 10
onion grass

Puccinellia nuttalliana or 12 7 10

P. simplex

Nuttall's alkali grass

March 26, 1999

M.H. WOLFE and Associates

ENVIRONMENTAL CONSULTING INC.




SPECIES | COMMONNAME [

Pond |
Salix exigua coyote or sandbar 3 2
willow
Scirpus acutus var. occidentalis bullrush or common 9
hardstem tule
Solidago californica California goldenrod 4 6 S
Sporobolus airoides alkali sacaton 9 12 8 12
TOTAL PERCENT 100 100 100 100 100
March 26, 1999 M.H. WOLFE and Associates

ENVIRONMENTAL CONSULTING INC.



Appendix 4. Quantitative sampling data and analysis.



Statistical analyses of quantitative data

Field data collected annually from test plots was entered into statistical spreadsheets employing
Minitab 10 Extra®. Each spreadsheet delineated plant species by acronym, transect, percent cover,
and plot site. :

Site data was analyzed for five broad based parameters:

1) Native grass
2) Native species
3) Pervasive weeds
4) Total cover:
a) Shrubs
b) Forbs
c) Grass
d) Total vegetative cover
5) Presence of seeded species versus annual weedy species

Chi square tests were executed for each parameter at all sites. Analysis of variance (ANOVA) tests
were administered for all categories having more than one species. Statistical significance was noted
with percent level of confidence drawn following results if 85% or greater confidence level was
recognized. Percent total cover composition for each of the five parameters was mathematically
computed using total species numbers determined by chi square tests. Seeded species compared with
annual weedy species weighed the ratio of seeded native/naturalized mix success with presence of
annual weeds.

Interpretation of tables

Acronyms underneath column headings represent names of plant species identified at the site. Numbers
listed for each year under every column denote the total percentage of plants in the category noted for
that growing season.

March 26, 1999 M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



site: |Alta East
native grasses |native species|pervasive weeds|shrubs |forbs grass total cover
HECO AMME CESO ERFA |AMME |AVFA
CAEX LASE CAEX BRHO
ERFA SIAL CESO BRR
HECO SIMA ERCI HECO
HETE HETE LOTE
LAST LASE PACA
LUPI LAST TRVU
LUPI VUMY
MELI
MEPO
SIAL
SIMA
UNCO
VICI
1996 0.03% 2.80% 35.90% 0] 41.50%| 44.80% 86.40%
1997 0.20% 0.60% 48.60%)] 0.36%| 26.80%]| 71.20% 98.40%
1998 n/a n/a n/a n/a n/a n/a n/a




site: |Alta East
(page 2)
%native/n-n mix vs. annual weeds
AMME CESO
CAEX LASE
ERFA MEPO
HECO SIAL
HETE TRVU
LAST
LUPI
1996 0.18%
1997 28.63%
1998 n/a n/a




site: |Alta West
_|native_grasses |native species |pervasive weeds|shrubs |forbs grass total cover
HECO AMME CEO ERFA  |AMME |AVFA
LETR ATPU LASE ATPU BRHO
CAEX SIAL CAEX BRR
HEAN SIMA CESO - [HECO
HECO B HOMU
JuBU HEAN JuBU
LETR LASE LETR
MELI LOMU
MEPO LOTE
SEVU PHPR
SIAL SETA
SIMA TRVU
VUMY
1996 0.01% 5.30% 36.30%| 0.84%] 54.60%| 43.60%] 99.04%
1997 2.00% 3.47% 46.84%)] 3.12%| 34.00%| 57.17%]| 94.29%
1998 n/a n/a n/a n/a n/a n/a n/a




site: |Alta West
(page 2)
%native/n-n mix vs. annhual weeds
AMME AMME
CAEX ATPU
HEAN AVFA
HECO BRRI
JUBU CESO
LETR LASE
MEPO
PHPR
SEVU
SIAL
TRVU
1996 7.10%
1997 47.71%
1998 n/a




site: |American Avenue North
native grasses|native species |pervasive weeds |shrubs forbs grass
HECO AMME BRNI ERFA AMME AVFA
LETR COCA CESO BRNI BRHO
EPIL CYDA CESO BRMA
ERFA LASE COCA BRRI
ERSE SIAL EPIL. BRTE
GADI ERCI CYDA
GULA BRSE ECHI
HEAN GADI HECO
HECO GULA LETR
LETR HEAN LOTE
LOPU LASE SOHA
LUPI LOPU TRVU
LUSP LUPI VUMY
LUSP
MEAL
MELl
MEPO
PECT
PISA
SEVU
SIAL
UNCO
VICI
1996 9.34% 20.13% 15.61% 6.14% 41.54% 28.85%
1997 11.61% 27.22% 21.54% 10.52% 32.99% 32.43%
1998| data missing|{ data missing data missing| data missing| data missing| data missing




site: |American Avenue North
(page 2)
total cover |%native/n-n mix vs. annual weeds
AMME BRENI
COCA CESO
EPIL ECHI
ERFA BERCI
BRsE LASE
GADI MEAL
GULA MELI
HEAN MEPO
HECO PECT
LETR PISA
LOPU SEVU
LUPI SIAL
LUSP SOHA
TRVU

1996 76.80% 280.40%

1997 75.94% 147.61%

1998|data missing data missing




site: |American Avenue South
native grasses |native species |pervasive weeds |shrubs forbs grass
HECO AMME CESO ERFA AMME AVFA
LETR ARGL CYDA ARGL BRHO
CAEX DEPI BRNI BRMA
EPIL LASE CAEX BRRI
ERFA CESO BHRTE
ERSE CONY CYDA
GADI DEPI HECO
GULA EPIL LETR
HEAN BERC LOTE
HECO BRSE PHPR
HETE EUMA SOHA
LAST EUPH TRVU
LETR GADI VUMY
LOPU GULA
LUPI HEAN
LUSP HEGR
HETE
LASE
LAST
LEPI
LOPU
LUPI
LUSP
MELI
MEOF
MEPO
PECT
SEVU
SONC
SPER
UNCO :
1996 12.90% 32.96% 31.84% 0.89% 31.42% 29.59%
1997 8.84% 39.20% 38.49% 22.20% 22.00% 37.92%
1998 0.20% 44 .31% 17.38% 36.75% 31.52% 31.74%

down 97.74%

up 13.04%

down 45.16%

up 65.54%

up 43.27%

down 16.3%




site: |American Avenue South
(page 2)
total cover [%native/n-n mix vs. annual weeds
AMME BRNI
CAEX CESO
EPIL BERC
ERFA EUMA
BRSE LASE
HEAN MECF
HECO MEPO
HEGR SEVU
LAST SIAL
LETR SONC
1996 61.90% 110.94%
1997 82.12% 123.80%
1998 92.88% 44 .31% 24.61%
up 13.10% ratio up 45.44%




site: |Coffee Road East
native grasses|native species |pervasive weeds |shrubs forbs
none AMME AMRE ATSE AMME
ATSE SATR AMRE
CAEX COCA
COCA CRCO
CRCO BRCI
EPIL EUPH
LOSS MAPA
MEAL
ouG
SATR
SIR
SONC
UNCO
TRTE
1996 0.00% 2.77% 31.96% 6.90% 20.31%
1997 0.00% 3.58% 11.49% 0.21% 38.14%
1998 0.00% 6.14% 0.00% 0.00% 10.73%
no change up 71.51% down 100%| down 100%| down 71.87%




site: |Coffee Road East
(page 2)
grass total cover |%native/n-n mix vs. annual weeds
AVSA AMME AMRE
BRMA ATSE BRNI
BRR CAEX BRCI
BHRTR COCA LASE
HOMU CRCO ouG
SCHI EPIL SATR
VUMY LOSS SEVU
SONC
1996 4.01% 31.22% 69.75%
1997 15.14% 54.07% 835.67%
1998 71.91% 82.64% 6.89% 4.66%
up 375%| up 52.84% ratio down 82.31%




site:

Coffee Road West

native grasses

native species

pervasive weeds

shrubs

forbs

LETR

AMME

AMRE

ATSM

AMBR

ATSE

SATR

AMME

CRCO

SIAL

AVRE

EPIL

SONC

BRNI

GADI

CHAL

HETE

COCA

LETR

LOSS

GADI

HETE

LASE

MAPA

ouG

PHLO

SATR

SEVU

SIAL

SIR

UNCA

UNCH

UNCO

UNFO

UNMU

UNPL

1996

0.00%

0.40%

10.58%

1.08%

8.39%

1997

0.00%

2.59%

4.06%

3.59%

598.53%

1998

0.01%|

2.45%

0.00%

0.00%

43.76%

up 100%

down 5.4%

down 100%

down 100%

down 26.49%




site: |Coffee Road West
{page 2)
grass total cover |%native/n-n mix vs. annual weeds
BRMA AMME AMME
BRRI ATSE AMRE
HOMU CRCO BRRI
LETR EPIL HETE
SCAR GADI LASE
SCHI HETE SATR
VUMY LETR SIAL
LOSS SONC
1996 1.56% 11.03% 2.72%
1997 19.40% 82.52% 163.20%
1998 23.62% 67.38% 2.45% 43.76%

up 21.75%

down 22.5%

ratio down 96.32%




site: Deer Creek 1
native grasses |native species |pervasive weeds|shrubs forbs grass
HECO AMME AMBR ATAR AMBR AVFA
LETR ASSP CESO ATPO AMME AVSA
ATPO COCA ATSE ASSP . BRHO
ATSE HEMI ERFA CABU BRMA
COCA LAPU CESO BRR
EPIL LASE COCA BRRU
ERFA SEVU CRCO BRTE
ERSE SIAL EPIL HECO
GADI EPTO HOMG
HECO BERCI HOMU
HETR BRsE LETR
LETR GADI TRVU
LUPI GAYO VUMY
HEGR
HEMI
LAAM
LAPU
LASE
LAST
LEDI
LUPI
MAPA
MELI
MEOF
MEPO
PHTA
SEVU
SIAL
UNCH
UNFO
1996 6.75% 16.49% 14.01% 5.92% 13.74% 22.25%
1997 7.15% 24.36% 27.43%| 14.70% 17.15% 46.12%
1998 0.90% 32.81% 0.83%| 30.23% 24.72% 74.33%
down 87.41% up 34.69%| down 96.97%| up 106%| up 44.14%| up 61.17%




site: Deer Creek 1
(page 2)
total cover |%hnative/n-n mix vs. annual weeds
ATPO AVBR
ATSE AMME
EPIL AVFA
ERCI BRRI
BRsE CESO
ERFA COCA
HECO HEM|
HEGR LAAM
LAST LAPU
LETR LASE
PHTA MEOF
MEPO
SEVU
SIAL
1996 41.91% 176.57%
1997 77.97% 123.06%
1998 104.63% 32.81% 23.99%
up 34.19% ratio up 11.33%




site: Deer Creek 2
native grassesjnative species |pervasive weeds |shrubs forbs grass
HECO AMME COCA ATPO AMME AVFA
LETR ATPO LASE ERFA ATPU AVSA
ATPU SATR COCA BRHO
COCA SIAL CONV BRMA
ERFA CRCO BRR
BRE EPTO BRRU
GADI ERCI BRTE
HECO BERsE HECO
LETR GADI HOMU
PEPO LASE LETR
LAST TRVU
LESS VUMY
MELI
MECF
MEPO
PHTA
SEVU
UNFO
1996 0.12% 6.79% 7.54% 2.75% 7.20% 37.13%
1997 1.60% 12.03% 16.30% 7.82% 18.38% 54.30%
1998 9.83% 52.33% 2.69%| 39.73% 27.38 31.92%
up 514% up 4.35% down 83.5%| up 396%| up 48.97%| down 41.21%




site: Deer Creek 2
(page 2)
total cover %native/n-n mix vs. annual weeds
AMME COCA
ATPO CONV
ATPU LASE
ERFA MEOF
ERSE MEPO
HECO SATR
LAST SEVU
LETR SIAL
PHTA
1996 47.08% 115.00%
1997 80.50% 80.00%
1998 67.89% 52.33% 6.00%
down 15.66% ratio up 10.90%




site: Deer Creek 3
native grassesjnative species |pervasive weeds [shrubs forbs grass
HECO AMME COCA ATPO AMBR AVFA
LETR ATPO COAR ATSE AMME AVSA
COCA HEMI ERFA ATPU BRHO
EPIL HETE COAR BRMA
ERFA LASE COCA BRRI
ERSE MEPO CRCO BRRU
HECO SATR EPIL BRTE
LETR SEVU ERTP HECO
LUPI SIAL BRCI HOMU
ERSE LETR
EUPH TRVU
HEMI VUMY
HETE
LASE
LAST
LOPU
LUPI
MAPA
- {MELI
MEOF
MEPO
PHTA
SEVU
SIAL
SPER
1996 4.69% 18.10% 32.73%} 12.88% 30.28% 51.52%
1997 0.25% 17.32% 54.41%] 11.86% 29.21% 38.62%
1998 5.53%]| 57.27% 0.84%| 50.09% 18.80% 58.97%
up 2112% up 231%| down 99.74%| up 322%]| down 35.64%]| up 52.69%




site: Deer Creek 3
(page 2)
total cover |%native/n-n mix vs. annual weeds
ATPO AMBR
ATSE ATPO
EPIL
ERFA BRCI
BSE HEMI
HECO HETE
LAST LASE
LETR MEOF
LUPI MEPO
PHTA SATR
SEVU
SIAL
1996 94.68% 36.44%
1997 79.69% 21.91%
1998 128.11% 59.40% 15.67%

up 60.76%

ratio up 1630%




site: Lerdo Non-op
native grasses|native species |pervasive weeds|shrubs forbs grass
HECO ATPO CHAL ATPO AVMME AVFA
LETR AVMME LASE ERFA AMRE AVSA
ERFA ISAR CABU BRHO
BRSE SOOL CHAL BRMA
GADI CHEN BRRI
HECO COCA BRTE
ISAR CRCO HECO
LETR EPTO HOML
LUMD ERCI HOMU
LUSP ERSE TRVU
PLAG GADI VUMY
GNAP
HETE
LASE
LUMD
LUSP
PHTA
PLAG
SEVU
SOOL
UNFO
1996 1.75% 4.12% 38.12% 0.38% 5.32% 93.64%
1997 14.38% 4.24% 48.10% 8.76% 4.37% 72.94%
1998 3.45% 38.38% 1.66% 34.92 2.31 113.88
down 76.01% up 805%| down 99.65%| up 299%| down 47.14%| up 56.13%




site: Lerdo Non-op
(page 2)
total cover |%native/n-n mix vs. annual weeds
ATPO AMRE
BERC CHAL
ERFA BERCI
HECO HETE
ISAR LASE
LETR SEVU
LUMD SOOL
PHTA TRVU
1996 99.34% 31.46%
1997 86.07% 201.00%
1998] 151.11% 38.38 2.2
up 73.57% ratio up 723%




site: Lerdo Wet
native grasses |native species |pervasive weeds |shrubs forbs grass
LETR AMAC AMBR ATSE AMAC AVFA
NAHO AMME BRNA ERFA AMBR AVSA
ATSE LASE AMME BRHO
CRCO SIAL BRNA BRMA
EPIL SOHA CABU BRR
ERFA CHEN BRTE
ERSE COCA HOML
FICA CRCO HOMU
GADI EPIL LETR
ISAB EPTO NAHO
LAST ERCI PUCC
LETR BRSE SETA
LUSP EUMA SOHA
PHTA FICA TRVU
PLAG GADI UNPO
ISAB VUMY
LASE
LAST
LESS
LUSP
MAPA
PHTA
PLAG
RASA
SEVU
SIAL
SOOL
UNFO
UNFR
VICI
1996 12.02% 32.63% 30.10% 5.89% 14.07% 12.83%
1997 16.56% 18.96% 19.80% 0.00% 5.64% 79.62%
1998 53.70% 59.04% 1.33% 0.00% 6.43%| 126.81%
up 224% up 211%| down 92.58%]no change| up 14.01%} up 59.27%




site: Lerdo Wet
(page 2)
total cover {%native/n-n mix vs. annual weeds
AMAC AMBR
AMME ERC
CRCO EUMA
EPIL LASE
ERC SEVU
ERFA SIAL
BRSE SOHA
ISAB
LAST
LETR
LUSP
PHTA
1996 32.79% 140.00%
1997 85.26% 95.42%
1998 133.24% 59.04% 1.25%
up 56.28% ratio up 4850%




site:

Orosi

native grasses

native species

pervasive weeds

shrubs

forbs

grass

total cover

HECO

COCA

BRNI

ERFA

BRNI

AVFA

LETR

ERSE

BRRA

BRRA

HECO

CESO

LETR

CONV

COCA

CONV

EPTO

TRVU

LASE

LAST

LOPU

1996

18.69%

18.92%

4.19%

0.71%

9.78%

65.79%

76.28%

1997

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1998

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a




site: Orosi
(page 2)
%hnative/n-n mix vs. annual weeds
COCA BRNI
ERFA BRRA
HECO CESO
LAST LASE
LETR
1996 475.15%
1997 n/a
1998 n/a: n/a
n/a n/a




site: Rocky Hill
native grasses |nhative species |pervasive weeds |shrubs forbs grass
GALI BRNI BRNI AVFA
COCA LASE COCA BRMA
SATR EPTO BRRI
SIAL BCI BRRU
GALI TRTE
HIN VUMY
LAPU
LASE
MAPA
MELI
MEOF
MEPO
SATR
SIAL
SR
1996 0.00% 0.00% 60.16% 0.03% 55.51% 25.34%
1997 0.00% 0.00% 41.42% 0.00% 23.22% 62.41%
1998 0.00% 1.43% 8.56% 0.00% 41.46% 88.01%
no change up 100%| down 79.33%jno change| up 78.55%| up 41.02%




site: Rocky Hill
(page 2)
total cover |%native/n-n mix vs. annual weeds
GALI BRNI
COCA ERCI
LAPU
LASE
MEOF
MEPO
SATR
SIAL
SR
1996 80.88% 0.00%
1997 85.63% 11.05%
1998| 130.48% 1.43% 40.03%

up 52.38%

ratio down 32.33%




site: Shatfter Check East Side North Mix
native grassesinative species |pervasive weeds |shrubs forbs grass total cover
HECO AMME ATPU ATPO AMME AVFA
LETR ATPO HETE ERFA CABU AVSA
POPR COCA LASE UNSH COCA BRMA
CRCO CRCO |BRRI
EPIL " EPIL BRRU
ERFA ERTP BRTE
BRSE ERC HECO
FICA BRSE HOMG
GADI EUPH HOMU
HECO FICA LETR
LETR GADI POPR
LUMD HETE SCHI
LUSP LAPU TRVU
POPR LASE VUMY
LAST
LOPU
LUMD
LUSP
MELI
MECF
PHTA
SEVU
SIR
1996 76.15% 25.00% 11.64% 3.38% 0.061] 26.27% 35.75%
1997 21.10% 44.71% 18.27%| 18.24%| 11.71%| 56.31% 86.26%
1998 23.90% 65.53% 3.28%| 37.14%| 23.95%| 56.43%| 117.52%
up 13.27% up 46.57%| down 82.05%| up 104%| up 105%]| up 1.00%| up 36.24%




site: Shafter Check East Side North Mix|

(page 2) I
%native/n-n mix vs. annual weeds
AMME ATPU
ATPO BERCi
COCA EUPH
=38! HETE
ERFA LAPU
HECO LASE
LAST MEOF
LETR SEVU
PHTA '
POPR

1996 600.00%

1997 362.52%

1998 65.12% 19.05%

ratio down 94.30%

il




site: Shatfter Check East Side South Mix
native grassesinative species |pervasive weeds |shrubs forbs grass
HECO AMME BENI ATPO AMME AVFA
LETR ATPO HETE ASTR AVSA
ATPU LASE ATPU BRHO
CAEX SATR BRNI BRMA
COCA SIAL CAEX BRR
CRCO SONC COCA BRTE
EPIL SOOL CROO BRRU
ERFA TRVU EPIL HECO
ERSE ERTO LETR
HECO BERCl SCH
LETR ERSE TRVU
LUMD EUMA VUMY
LUSP EUPH
PHTA HETE
LASE
LAST
LUMD
LUSP
MELI
NEME
PHTA
SATR
SEVU
SIAL
SONC
SOOL
1996 4.70% 22.13% 7.39% 0.79% 6.87% 17.36%
1997 1.94% 42.52% 8.07% 3.96% 17.65% 63.10%
1998 1.73% 59.56 3.30%| 39.65% 21.66% 54.32%
down 10.82% up 40.08% down' 59.11]| up 901%| up 22.72%| down 13.91%




site: Shafter Check East Side South Mix
(page 2)
total cover |%native/n-n mix vs. annual weeds
AMME BRNI
ATPO EUMA
COCA HETE
CRCO LASE
EPIL SATR
ERFA SEVU
BRSE SIAL
HECO SONC
LAST SOOL
LETR TRVU
LUMD
PHTA
1996 25.02% 126.64%
1997 84.71% 109.91%
1998 115.63% 59.56% 3.45%
up 36.50% ratio up 1339%




site: Shafter Check West North Mix
native grassesinative species |pervasive weeds |shrubs forbs grass
HECO AMME AMME ATPO AMME AVFA
LETR ATPO ATPU ERFA ATPU AVSA
COCA AVFA SATR BRNI BRHO
ERFA AVSA COCA BRMA
BERSE BRNI CRCO BRR
HECO BRR ERC BRTE
LETR COCA BERSE HECO
LUPI HETE EUPH HOMU
LUSP LASE GAYO LETR
SATR GNAP SCBA
SIAL HETE SETA
LASE TRVU
LAST VUMY
LEP]
LOTU
LUPI
LUSP
MELI
PHTA
RAPH
SEVU
SIAL
SOEL
UNFO
1996 9.75% 19.49% 2.57% 9.37% 6.99% 55.27%
1997 11.55% 24.44% 8.44%| 16.39% 8.18% .61.12
1998 21.37% 74.03% 3.01%| 50.33% 5.95% 79.46%
up 85.02% up 203%| down 64.34%| up 207%]| down 27.26%|up 17.37%




site: Shafter Check West North Mix
(page 2)
total cover %native/n-n mix vs. annual weeds
ATPO AMME
ERCH ATPO
ERFA AVFA
HECO AVSA
LAST BRRl
LETR COCA
PHTA HETE
SCBA HOMU
LASE
SATR
SEVU
SIAL
1996 71.63% 214.33%
1997 85.69% 116.27%
1998 135.74% 74.03% 3.28%
up 60.30% ratio up 7710%




Shafter Check West South Native/Naturalized

site:
native grasses|{native species |pervasive weeds |{shrubs forbs grass
SPR AVME CHAL ATPO AVMME AVFA
ATPO HETE ERFA CAEX BRMA
CAEX LASE CHAL BRAI
COCA MANE COCA BRRU
CRCO SATR CRCO HOLE
EPIL EPIL HOMU
ERFA BC SPR
ERSE ERSE TRVU
GAYO EUMA VUMY
HEAN EUPH
LAST GAYO
LUMD HEAN
LUSP HETE
PHTA LASE
SPR LAST
LUMD
LUSP
MANE
MAPA
MELI
MEOF
PHTA
SATR
SEVU
1996 n/a n/a n/a n/a n/a n/a
1997 0.00% 13.89% 31.83%] 10.53% 6.45% 67.70%
1998 0.00% 48.40% _ 2.66%} 34.21%| 32.70% 53.84%
no change up 249%| down 91.64%)] up 225%| up 407%| down 11.91%




site: Shafter Check West South lNa’tivelNaturalized
total cover |{%hnative/n-n mix vs. annual weeds
AMME CHAL
ATPO ERCI
CAEX EUMA
COCA HETE
CRCO LASE
EPIL MANE
ERFA MECF
BRSE SATR
GAYO SEVU
HEAN SIAL
LAST
LUMD
LUSP
PHTA
SPR
1996 n/a n/a
1997 84.68% 28.90%
1998| 120.75% 49.83% 17.53%
up 42.60% ratio up 884%




Appendix 5. Photographs of some of the 1994-5 aﬁd 1996-7 plots.

Figure 1. Healthy stand of California buckwheat at American Avenue.
- Figure 2. Lupines and clarkia out-compete many annual weedy invasives at Avenue
48/52.
Figure 3. Stand of meadow barley at Avenue 48/52.
Figure 4. Stand of Arizona brome at Avenue 48/52.
Figure 5. Stand of needle-and thread at Shafter Creek West.

Figure 6. Mixed stand of shrubs and grasses at Shafter Check/winter 1998-9.

Figure 7. Bladderpod on the slope at Lerdo above the wet mix in early Spring 1999.



Figure 1. Healthy stand of California buckwheat at American Avenue.

Figure 2. Lupines and clarkia out-compete many annual weedy invasives at Avenue 48/52.

March 26, 1999 ik M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Figure 4. Stand of Arizona brome at Avenue 48/52.

March 26, 1999 M.H. WOLFE and Associares
ENVIRONMENTAL CONSULTING INC.



Figure 6. Mixed stand of shrubs and grasses at Shafter Check/winter 1998-9,

March 26, 1999 M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Figure 7. Bladderpod on the slope at Lerdo above the wet mix in early Spring 1999.

March 26, 1999 3 M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Appendix 6. Qualitative data and analysis of the individual species test plots.



Codes and numeric values for qualitative data and analyses
Vigor and Germination Ratings™

Numerical Code Definition
0 plants do not germinate
1 plants germinate, but die soon without reproducing
2 plants live, but don't reproduce well
3 plants reproduce weakly or only vegetatively
4 plants reproduce
5 plants reproduce very well

* V= vigor and G= germination

Dominance/establishment rating *

Numerical Code Definition
0 plants do not establish
1 trace of plant individuals present
2 small established plant population
3 moderate-sized plant population
4 large-sized plant population
5 species is prominent

* D=dominance; E=establishment

March 26, 1999 M.H. WOLFE and Associates
ENVIRONMENTAIL CONSULTING INC.



Treatment: _ Shafter Check/West Side

5 | 1996 | 19
p|v|D|V v
Distichlis stricta oljojofoj1f1rf{1y{s5| .5 | 150
Leymus triticoides 4 |4 1343133 ]|4]325]37
Vulpia myuros 4 |4|3|3]4]4|3|5]375]4.00
Achnatherum hymenoides 2 {4 1214121S513151]235]] 450
Poa scabrella 4 |2|3|3]0jo|o0|0]|175] 125
Schismus barbatus 4 |4 (341313 (2]4]3007375
Elymus elymoides 0 j]O0jO0O|Oj1T}1T]O]|O] .25 25
Sporobolus airoides 3 1101012121213 L75] 150
Nasella cernua 3 (2({112{1[110]O0] 125] 1.25
Heterostipa comata 3 1433444535400




1

Treatment: _ Shafter Check/East Side

Distichlis stricta 01]0]0]0{0]0}{0)]0{ 000 | 0.00
Leymus triticoides 21 2212|2524} 200 3.25
Vulpia myuros 4 | 3 |3|13|14|5|4]|S5]| 375 4.00
Achnatherum hymenoides 214 | --1211}21]4] 1.5 | 3.0
Poa scabrella 314]0j]0J0]0]O0]O 75 1.00
Schismus barbatus 4141414131513 ]5]| 350 ] 450
Elymus elymoides 0f0j0]J]0]J]O0O}JO0Oj0]O0] 0.0 0.00
Sporobolus airoides al210lol2]2|2]2] 200 1.50
Nasella cernua 3121413100107} 0 1.75 1.75
Heterostipa comata 4 | 5| 4144|445 400 | 425




Treatment:_Deer Creek

Distichlis stricta 07010, 0 10000 0.00]0.00
Leymus triticoides 3{3]13 4 |3[5]3|5]300]|4.25
Vulpia myuros 5({5]| 4 4 |4 |5]14]5]|425] 475
Acnatherum hymenoides 1|31 3]0]of|o]o]| .50 150
Poa scabrella 35122 }10]0]10]0]22]| 175
Schismus barbatus 4151313 101010101} 175]2.00
Elymus elymoides 315133 (0]0(10)]07] 1.50] 2.0
Sporobolus airoides O{ofoj 0o(0f{0}]0|0] 0.00(0.00
Nasella cernua 11311 3 1]010}0]|O0] .5 1.50
Heterostipa comata 314 |3| 4 13|S5|4]5]325]4.,50




Treatment :_QOrosi

p|v|p|vip|v|D|V T
Distichlis stricta 0j0]0|]O0|0]O]O0O}O0}0.00] 0.00
Leymus triticoides 4 1213414535357 3.75
Vulpia myuros 51413131313 )13}5)350] 3.7
Achnatherum hymenoides 21110010101 0]0} .5 25
Poa scabrella 31210{0]J]0|0}O0}|O0] .75 50
Schismus barbatus 4({3lolojojojo]o]1o0]| .75
Elymus elymoides 11t f2)2)1]2]1fus] 125
Sporobolus airoides 0/]0[0|0]0[0]0{|O0]000] 0.00
Nasella cernua 21110100} 0]0]0] .5 25
Heterostipa comata 21212 (314]3]4 5_ 3.00| 3.25




Treatment: American Avenue

|v|pjv|D|V|D|V
Distichlis stricta 0OjJ]O0ojoOofO0OfOjO0O|O]O]| 0.00 0.00
Leymus triticoides 3 141313 |1]4]2|5] 225 4.0
Vulpia myuros 3 313121413 |4(3] 350 2.75
Achnatherum hymenoides 1{12]1]1110]0(07]0O0 50 15
Poa scabrella 1 1{0j0(0j0|O0]O 25 25
Schismus barbatus Ojojrofofjojoja}joy| 0.00 0.00
Elymus elymoides 2 {21221 ]13]|1]3 1.5 2.50
Sporobolus airoides oOojofojojofojlofo]| 0.00 0.00
Nasella cernua 331?21 ?2(11210]0 1.25 1.25
Heterostipa comata 4 1413131413 |4|5] 3.75 3.75




Treatment: _Alta/South flats non-op side

Distichlis stricta 0.00 | 0.00
Leymus triticoides 25 2.25
2.50 | 2.00

.50 5
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00
25 25
25 | .25

olo

Vulpia myuros

Oryzopsis hymenoides

Poa scabrella

Schismus barbatus

Elymus elymoides

Sporobolus airoides

Stipa cernua

olo|lo|o|o|eo|o|w|o|of<|®

olo|olo|elololv]|olof< |
olololo|e|ole|w|oleofu |

D
0
0
2
0
0
0
0
0
0
0

olo|o|ofo|o|e|v|lo|lelu |

~[=Telelolo - [-1-T<[<]%

RIN I DI DI N (ol

=l O I0|Q IO ™ o |-

Heterostipa comata




Treatment: Alta/North flats (op-side)

o llY

Distichlis stricta

Leymus triticoides

Vulpia myuros

Achnatherum hymenoides

Poa scabrella

Schismus barbatus

Sitanion hystrix

Sporobolus airoides

Cjo ||l |o|lo|lojo O

Nasella cernua

wmlolojlo|lo|lojlolo |l |lo
vi|icojlojlo|lo|lo]loljlo|lo o IT
m|lo|lo|lolo|lo|lo|lojlolo I«

G|lo|lo|jojo|lo|lole|o]|o

o lo|lc|lo|lol~lo|~ioclo
o lojlolo|lo|~|olv|ole

(A Rl e B Fo il Ho il Fo B K= F~2N N =)

1.

~J

5

—

Heterostipa comata 5

* Plots were accidentally burned from a fire started off-site. As these plots were particularly
weedy, this will afford the opportunity to determine if burning for weed control could be a
useful practice in this area.




Table . Summary of germination and establishment evaluations for all years.

 Species Evaluation
1997-8*

1 A. speciosa desert needlegrass 2 2100100} .10 .1
2 Agropyron riparium streambank wheatgrass | 2.0 | 1.5 | 1.0 | 1.0 | 1.50 [1.25
3 Aristida purpurea purple three-awn 2311810000 115 | .90
4 Bromus carinatus Arizona brome 35128 |30]20)] 325 (240
5 Deschampsia tufted hairgrass 27| 1.8 .67 | .33 1.70 |1.10

caespitosa ,
6 E. glaucus blue wild rye 22 1.7 } 23] 33| 2.25 |2.50
7 E. multisetus big squirreltail 30125 (00]00] 150 |1.25
8 Festuca idahoensis Idaho fescue 23 17(00{00] 1.15 | .85
9 Isocoma linearifolia goldenbush 0.0 001]00]0.0]| 0.00 [0.00
10 | Hordeum meadow barley 37120 120|3.0] 2.8 {2.50

brachyantherum
11 Koeleria cristata prairie junegrass 32128 {23]26] 275 [2.70
12 | Krascheninnikovia winterfat 00| 00 ] .33 .33 A7 117

lanata
13 | Leymus cinereus Great Basin wild rye 221710000 1.10 | .85
14 | Melica californica California melic 32128700100} 1.60 |1.40
15 | Muhlenbergia rigens deergrass S S5 100700 25 | .25

* Based on three of original five plot locations. Woodlake and Redbanks plots were overcome by weeds and
adversely affected by herbicide residual or other contamination, respectively. The St. John’s plot data were still
used, although they were sprayed by herbicide and driven on by heavy equipment in muddy weather. These plots
were almost completely destroyed following this sampling.




Appendix 7. Shrub density data and analysis.



"1

.
1

— SHRUB DENSITIES PER PLOT |
; :
| ATPO ERFA ISAR NIGL POBT
Location 1997: 1998 199755 1998]1997: 1948 1997’é 1998 1997% 1998|
48/52-East 1 n/a 0] n/a 2| n/a 0] n/a 4] n/a% 0
48/52-East 2 wai 0| n/al ol na ol wa o wa o
48/52-East 3 n/a 0] n/a 3] n/a 0] n/a 0] n/a 0
48/52-East 4 nl/a O] nfai 571 nia 0| n/a Ol n/a 0
| 48/52-West 1 n/a 0] n/a 0 n/a. 0] n/a 0] n/a | 0
48/52-West 2 n/a 0] n/a 0 n/a! 0} n/a 0} n/a 0
48/52-West 3 n/a 0! n/a 0] _n/a 0] n/a 0| n/a 0
48/52-West 4 n/agé 0] n/ai 42] n/a 0] n/a 0] n/a 0
Alta East 1} n/al 21 n/a 0! n/a 0! n/a 40 n/a
Alta West n/a' n/‘al n/ai n/al n/al n/a n/ax nfal n/ai n/a
American Avenue No&h n/a 0] _273: 209 1 0 0 0 4 0 |
Amaerican Avenue South 1 0] 179! 184 0; 0 0 0 0 0
Cottee Road East 0i n/a 0! n/a 0: n/a 0 n/a 0: n/a
Coftee Road West 0i n/a 0! n/a 0i n/a 0 n/a 0: n/a
Deer Creek 1 (Non -native mix 11 31f 516i 994 0 0 0 0 0 0
Deer Creek 2 (Native mix) 47 15l 640! 7867 0 0 Og 1 0 0
Deer Creek 3 (Mix plot) 47; 83| 513 786] o ol oi o o o




Appendix 8. Squirrel burrow density data and analyses.



Ground Sguin'el Densities

Location {1997 1998
48/52-East | n/a 24
48/52-East 2 n/a 49
48/52-East 3 n/a 60
48/52-East_4 n/ai 235
48/52-West 1 n/a 3
48/52-West 2 n/a 4
48/52-West 3 n/a 4
48/52-Wast 4 n/a 41
Alta East n/a n/a
Alta West n/a n/a
American Avenue North n/a 0
American Avenus South n/a Q
|Cotfen Road East 0 n/a
Coffee Road West 0! n/a
Deer Creek 1 {Non -native mix) 2l 17
Deer Creek 2 {Native mix) 25 4
Deer Creek 3 (Mix plot) 2 15
Lerdo Non-op Siope 0 0
Lerdo Wet 1 0
Rocky Hill 0 n/a
Shafter Check East Side North 0 0
Shatter Check East Side South 0. ¢
Shafter Check West/North O‘E Q
Shafter Check West/South ) 0 o}
Total 7 456
Average S 0.58 24




Appendix 9. Photographs of some of the demonstration test plots.

Figure 8. 1998/9 fenceline plaﬁting that shows pink herbicide application
and early germination.

Figure 9. Germination of fenceline planting at Shafter/Check West.
Figure 10. Germination of 1998/9 planting at Deer Creek.

Figure 11. Lack of germination on seeded plots at Arvin-Edison pond due
to cold weather or other factors.

Figure 12. Loss of pond slopes and planting at Arvin-Edison.
Figure 13. Early germination of healthy stand at Harlan Ranch near Fresno.

Figure 14. Lupine emerging on sump slope at Sharp Farms and Ranches.



Figure 8. 1998/9 fenceline planting that shows pink herbicide application and early
germination.

March 26, 1999 M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.
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Figure 9. Germination of fenceline planting at Shafter Check West.

Figure 10. Germination of 1998/9 planting at Deer Creek.

March 26, 1999 M.H. WOLFE and Associates
) ENVIRONMENTAL CONSULTING INC.
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Figur 11. TLack of germination on seeded plots at Arvin~Edison pond due to cold weather

or other factors.

Figure 12. Loss of pond slopes and planting at Arvin-Edison.

March 26, 1999 M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Figure 13. Early germination of healthy stand at Harlan Ranch near Fresno.

March 26, 1999 : M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Figure 14, Lupine emerging on sump slope at Sharp Farms and Ranches.

March 26, 1999 i M.H. WOLFE and Associates
ENVIRONMENTAL CONSULTING INC.



Appendix 10. Suggested Planting Guidelines.



SUGGESTED PLANTING GUIDELINES

These guidelines are based on revegetation test-plots of grasses, forbs and shrubs evaluated primarily
on clean farmed areas from plantings that were designed not to be irrigated. Habitat conversion of
dense vegetative growth, particularly of aggressive weedy species, will require additional site
preparation steps.

1. Select revegetation goal(s), e.g. erosion control, increase of beneficial insect populations, pest
reduction, weed control, reduction of chemical use, fire reduction, rangeland or wildlife
habitat enhancement. The types of plant species selected may differ depending upon the land
use goal(s) selected for a site.

2. Plan seed mix(es) incorporating:

a. Revegetation goals

b. Species adaptations with regard to soils, climate, genetics

¢. Maintenance and management constraints

d. Nutritional and habitat needs of livestock and/or wildlife

e. Cost and availability of seed

3. Prepare site properly:

a. Remove or eliminate weeds and other vegetative growth

b. Rip soil deeply if it has been compacted, such as on a road or other type of construction
site. This is an essential step in arid areas, because what little precipitation that falls is
needed for successful plant growth. Soil compaction seriously reduces moisture holding
capacity.

c. Disk or otherwise scarify the soil surface. Leave the soil surface rough. This creates
micro-habitats for seed germination, catching available moisture, and reducing wind and
evapo-transpiration.

4. Seeding:

a. Use a method of seeding appropriate to the size and location of the site. Although a native
seed drill is the best way to seed large areas, some areas may not be safely accessible when
attempting to seed with a tractor and a drill on slopes. In a case such as this, normal
hydroseeding, hydroseeding with a tackifier, or hand seeding may be used.
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b. When drilling mixes, use of a seed drill with agitators and several sized seed
boxes is essential. Depth bands that can be set for the shallow depth preferred by
most native species is also necessary. Some species, such as Indian ricegrass do
best when planted at depth of 2-3." This is not always possible when seeding
mixes.

c. When hydroseeding, do not include fertilizer with the seed as it reduces seed
viability. Prevent the seed from soaking for any length of time in the hydroseeder.

S. Mulching

a. Use of a high profile mulch in an arid area with less than 10-12" annual
precipitation is essential. This type of mulch serves several purposes. It reduces
seed depredations, it helps hold moisture and reduce evapo-transpiration, and it
reduces weed germination.

b. Types of mulch suggested are those that either will not compete with planted
species, or those that are formulated from species that have been planted. Rice
straw is most successful. Where precipitation is high enough, wheat straw may
germinate. Germination of wheat or oat straw mulch can be “fatal” to
establishment of a native seed mix.

c. The best type of mulch would be a weed-free native grass straw or hay of one or
more of the species being planted. Straw from certified grass seed fields is
wonderful but generally in low supply.

d. Tacking is recommended to hold the mulch in place. Tacking may be
accomplished with a crimper or spraying a chemical or organic tackifier from a
hydroseeder.

Although no test plots were specifically implemented to evaluate conversion of dense
weedy habitats to a new planting, experience was gained relative to that issue. In areas
densely vegetated by species such as ripgut brome, it is apparent additional pre-treatment
will be necessary to reduce the weed seed bank in the soil. Possible suggestions to try are
repeated burning, repeated pre-irrigation (natural or artificial), disking or use of pre- or
post-emergent herbicides. The latter approach can be difficult to implement when planting
seed mixes that include grasses, forbs, and shrubs.
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